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Two I-R Multi-Cylinder Diesel Engines 
direct-connected to generators. 


LR Diesels 
Furnish 
Economical Power 


TheIngersoll-Rand solid-injection Diesel 
engine is one of the most economical of all 
prime movers. Because of this feature, as 
well as its proven reliability, it has been 
adopted by many of the country’s 
foremost industrial plants. One of these 
plants, a unit of the Detroit City Service 
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Company, is pictured above. 

The excellence of Ingersoll-Rand engines 
has been recognized in Europe, where the 
firm of CarelsFréres have obtained a license 
to manufacture I-R oil engines. The Inger- 
soll-Rand engine was the first of American 
development to be so licensed in Europe. 


11 Broadway - New York City 


Branches or distributors in principal cities the world over 
For Canada refer—Canadian Ingersoll-Rand Co., Limited, 10 Phillips Square, Montreal, Quebec 
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The Raymond Method is Certain 


O many things can happen to an unprotected 

column of “‘green”’ concrete in the earth. 
Ground pressure water and pressure of closely 
adjacent pile driving are a few destructive 
factors. To protect. each pile column, every 
tapering standard RAYMOND Concrete Pile 
is poured, not into a “hole in the ground,” but 


into a tapering shell of spirally reinforced steel. 
This shell is not withdrawn. It is left in place 
after the driving core is pulled. Its interior may 
be inspected before the concrete is poured. And 
thus you can be certain that each RAYMOND 
Concrete Pile is perfect. This is the Raymond 
Method. 


RAYMOND CONCRETE PILE COMPANY 


NEW YORK: 140 CEDAR STREET 


CHICAGO: 111 WEST MONROE STREET 


RAYMOND CONCRETE PILE CO. LTD., MONTREAL, CANADA 


Branches in Principal Cities 
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Before the wires went down 


... bts story went out 


Old Man River roared down from the 
North . . . washed away miles of puny 
man-made levees . . . turned a peaceful 
countryside into an inland sea. Down the 
angry swirling river in cockle-shell skiffs 
—up again in powerful government steam- 
ers—hundreds of miles through desolate 
inundated areas went McGraw-Hill edi- 
tors. Thousands of engineers and business 
men expected the facts and McGraw-Hill 
editors got them—first hand. Not the 
human-interest story of thrilling rescues 
and homeless tots but the deeper signifi- 
cance of the river’s rampage on transporta- 
tion, industry, buying power and business. 


Whatever the story ... wherever it breaks 
... if itis of interest to industry or business 


you will find a McGraw-Hill editor cover- 
ing it. In the recesses of scientific labora- 
tories, in the inner offices of business, in 
the outposts of the engineering world, you 
will find these men searching for facts, 
anticipating the trend of new develop- 
ments, keeping business and industry con- 
stantly aware of events and progress. 


Form the habit of reading the McGraw- 
Hill Publication which covers the field 
which you are to enter after graduation. 
Get the jump on your first job by learning 
what industry’s leaders are doing aow and 
planning for the future. 


Copies of all McGraw-Hill Publicat‘ons 
are—or should be—in your colJege library. 


Leaders of business, industry and engineering regularly read the McGraw-Hill Publica- 
tions. More than 3,000,000 use McGraw-Hill books and magazines in their business. 


The Business Week American Machinist 


System Product Engineering 
Harvard Business Review 
Aviation Electrical World 


Factory and Industrial Electricat Merchandising 
Management Electrical West 

Power Radio Retailing 

{ndustrial Engineering Electronics 


Metal and Mineral Ku Transportation 
Markets Electric Railway Journal 

Engineering and Mining E : 
World ood Industries 

Textile World Engineering News-Record 

Coai Age Constructioc Methods 

Engineering and Mining Chemical & Merallut gical 
Journal bngineerizcg 


McGRAW-HILL PUBLICATIONS 


New York - Chicago Philadelphia 





Washington Detroit St. Louis 


Cleveland - Los Angeles - San Francisco - Boston - Greenville - London 
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Among Our Authors 


RICHARD H. FRAZIER, of the Depart- 

ment of Electrical Engineering and 
author of the article on Honors Groups, is 
a graduate of the Institute in the class of 
1923. Upon graduation he joined the Rail- 
way and Industrial Engineering Company 
with which he stayed several years designing 
high tension outdoor sub-station equipment. 
Since 1925 he has been on the staff of the 
Department of Electrical Engineering, chiefly 
interested in the development of the Honors 
Group plan. His summers are usually spent 
with such corporations as Stone and Webster 
and the Western Electric Company. 


MONG the foremost ordnance engineers 

of the world is Major Gladeon M. 
Barnes, at present connected with the Water- 
town Arsenal. Major Barnes graduated from 
the University of Michigan in 1910, with the 
degree of Civil Engineer. In the fall of the 
same year he was commissioned in the Coast 





CAMS 


Artillery Corps. However, a special aptitude 
for development work led to his transfer to 
the Ordnance division. In this work he has 
been conspicuously successful. 

During the World War, Major Barnes held 
a temporary commission of Lieutenant- 
Colonel, and worked principally on the de- 
velopment of railway artillery. Since then, 
seacoast and anti-aircraft artillery have held 
his attention. He has visited officially all 
the principal arsenals and ordnance establish- 
ments in Europe. 


“MPHE Engineer and the Stock Market”’ 

are known to be very closely related in 
many ways, but the development of the stock 
ticker is the one way which Mr. E. R. Wheeler 
’17 treats at some length in his article of the 
above title. After graduating in the Elec- 
trical Engineering Course, he went in to the 
Engineering Department of the Western 
Union Telegraph Company. For two years 
he was engaged in development and field 





experimental work on ocean cable printers. 
Since then he has been in direct charge of the 
group engaged in development, design, and 
initial field operation of ticker systems and 
equipment. 


A NON-TECHNICAL article in the form 

of a survey of the coming America’s 
Cup Race, the yachting classic, is presented 
by Professor George Owen 94. A graduate of 
the Mechanical Engineering Course, he went 
to work in the Herreshoff shops, well-known 
yacht designing and construction firm. After 
his training there he went into Naval Archi- 
tecture for himself. In 1916, when the Course 
in Naval Architecture was reorganized, he 
returned to the Institute as an Assistant 
Professor. We feel that he is very well 
qualified to present this subject as he is the 
designer of the Defiance, one of the defenders 
which was built for the last race for the 
America’s cup. 















THE TECH ENGINEERING NEWS April, 1930 


Growth of a public utility 
depends on its success in serving 


the public » » » » » 


STONE & WEBSTER 
SERVICE CORPORATION 
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THE HONORS GROUP PLAN 


How the Department of Electrical Engineering provides for students 
of different mental speeds anda capactties 


students at this institution origi- 
nated an inquiry into the methods 

used in certain subjects of instruction 
in hope of securing desired changes. 
Recommendations were made to the 
faculty through a committee author- 
ized for the purpose by the student 
governing body, the Institute Commit- 
tee. In turn, a committee of the 
faculty received these recommenda- 
tions, and after due consideration 
accepted a number of them and gave 
reasons for the rejection of others. 
Some of the recommendations, of 
course, were rather near-sighted, but 
on the whole the interest taken by the 
students in seeking the reasons for 
being subjected to certain processes 
was a healthy sign, further symptoms 
of which continued to appear in the 
editorial column and the Open Forum 
of The Tech for some time. While 
the judgment of old graduates is apt 
to be more mature and more sound 
than the judgment of young graduates 
or of students, the criticisms of the 
older men usually are directed at things 
as they knew them twenty-five or 
thirty years ago, now non-existent. 
The object of the present discussion, 
therefore, is not only to explain some 
of the educational processes employed 
in this Department but also to solicit 
codperation for improvement of them. 
The problem of evolving effective 
educational methods is an exceedingly 
difficult one, for it is difficult to reach 
agreement upon or even to define the 
aims which education should have; to 
ascertain to what extent these aims 
have been reached, and to determine 
wherein the educational processes em- 


le years ago some of the 


* Mostly a lecture to the sophomore class in 
Electrical Engineering, March 7, 1930. 





By Ricuarp H. Frazier ’23 


Department of Electrical Engineering 
Massachusetts Institute of Technology 


ployed have contributed towards ulti- 
mate attainment. That is, after estab- 
lishing an educational scheme sup- 
posedly sound in theory, one must 
wait half a lifetime or more in order to 
observe results, and in the meanwhile 
so many other influences have entered 
that it is well-nigh impossible to assign 
to formal education its proper weight. 
So in debating these matters one often 
is apt to take advantage of a position 
similar to the one which Wordsworth 
gives to the parson: 





















































FIG. 1 


Average problem section records made by stu- 
dents grouped according ‘to mental speeds in the 
Department of Electrical Engineering. 
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“In arguing, too, the parson owned 
his skill, 

For e’en though vanquished, he 

could argue still.” 

Naturally every educational institu- 
tion takes pride in and likes to claim a 
certain amount of credit for the worth- 
while accomplishments of its former 
students. But when the general public 
interests itself in allocating academic 
honors, the credit or blame for what- 
ever influences may have worked to- 
wards the production of a distinguished 
scholar or a distinguished scoundrel 
usually accumulates to the institution 
of learning last attended by the 
particular hero. Now the period of 
study for the bachelor’s degree ordi- 
narily consumes but four years of the 
proverbial threescore and ten and is 
so situated that it must use as a founda- 
tion some eighteen years of previous 
home influence, primary and secondary 
education. To expect an institution of 
higher education to take young men in 
their late *teens and supply them for 
four years with an environment of 
such profound influence as would 
justify the acceptance of responsibility 
for all future acts is to expect a great 
deal indeed, and needless to say no 
honest educators are so optimistic. 
Yet, it is well for students to bear in 
mind that in the future, particularly 
if they live in communities in which 
they were previously unknown, a rather 
disproportionate share of the credit or 
blame concerning not only professional 
matters but also matters of everyday 
living, may be reflected upon the insti- 
tution claimed as alma mater. Or, 
to illustrate from a case near at hand, 
when students who have spent a month 
or two at the Massachusetts Institute 

(Continued on page 100) 
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12-INCH HOWITZER RAIL 






ema 





WAY CARRIAGE, 1918 


This mount is so designed that the howitzer can be fired quickly from the track at all angles of traverse. 


14- and 16-inch guns on 


ways maintained that battle- 

ships cannot successfully attack 
land fortifications. This contention 
was strengthened during the World 
War by the results of the combined 
British and French attacks upon the 
Turkish coast defenses at Dardenelles 
and upon the German defenses along 
the Belgium coast. The strong resist- 
ance made by the old Turkish forts at 
the Dardenelles furnishes an excellent 
example of the power of the land forti- 
fications over ships at sea. The land 
batteries, with the exception of a few 
at the entrance of the Narrows, 
although under the terrific fire of the 
combined fleets, were not silenced. At 
the entrance, the old guns were many 
times outranged, but the ships had 
plenty of sea in which to maneuver, 
and could bring their heavy guns to 
bear. The Turkish short range guns 
in this case could not reply. When, 
however, the allied ships attempted to 
enter the Narrows, they came within 
range of the shore batteries and entered 
an area in which fixed and floating 
mines had been laid. The Allied losses 
then became so heavy that it was 
necessary for them to retire and 
abandon the attack. 

The German defenses, hastily erected 
along the Belgian coast were con- 
stantly shelled by the heavy guns 
of the Allied monitors. The positions 


; RTILLERY authorities have al- 


*Cuts obtained through courtesy of Army 
Ordnance. 





Big Guns 


mobile units provide adequate defense for our many 


miles of coast line 


By GLavEoNn M. Barnes 


Major, Ordnance Division, United States Army 
Watertown Arsenal 


of the German guns were accurately 
known, as Allied aviators had photo- 
graphed them. These aviators dropped 
a large number of bombs upon the 
German batteries, but there is no 
evidence that any of the German. guns 
were ever hit or damaged by shell 
fire from ships or by bombs dropped 
from aeroplanes. 

In brief, the World War again con- 
clusively demonstrated that battle- 
ships cannot hope to successfully 
attack land fortifications if the land 
guns range with those on the ships. 


N the World War, railway artillery 

was employed more extensively than 
ever before, and as the war continued 
guns of the largest calibers were 
mounted on railway carriages which 
permitted them not only to be moved 
from place to place, but to be fired 
directly from the carriages. When the 
war became stabilized and both sides 
were established in trenches, it was 
impossible to reach very far behind the 
enemy lines, using the ordinary field 
guns. Airplanes could, of course, fly 
over the lines and search out vital 
enemy points, but it was always uncer- 
tain as to how much damage could be 
accomplished by such raids, as the air- 
planes were constantly subjected to 
attacks by the enemy airplanes and 
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ground guns. Important vital points 
such as concentration centers, ammu- 
nition dumps, cities, railway centers 
and bridges, were usually adequately 
defended by air and anti-aircraft forces. 
In order to reach far behind the enemy 
lines, guns of the greatest calibers, 
firing huge projectiles, were :mounted 
on special railway carriages. Cities or 
strategic points which could be brought 
within the range of such guns were 
quickly destroyed. Even underground 
magazines sunk 20 to 40 feet below the 
ground were not safe from these guns 
which, with their plunging fire and 
delay fuses, could readily destroy such 
magazines, when located. The gun 
which gave the world the greatest thrill 
during the World War was the German 
long-range Bertha which fired upon 
Paris. This gun was able to place its 
projectiles within the City of Paris 
from a range of 76 miles. In order to 
obtain this great range it was necessary 
for the Germans to reduce the weight 
of the projectile to 320 pounds. How- 
ever, even with this weight of projectile 
the gun caused more damage to the 
City of Paris than all the air raids 
combined. The fact that the guns 
were fired at uniform intervals demoral- 
ized the citizens, and although very 
little was said about this during the 
war, the German gun, nevertheless, 
brought practically all business within 
the City of Paris to a standstill and 
drove over a million people to other 
parts of the country. There is no 
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question that a few more of such guns 
would have caused the abandonment 
of Paris as the capital of France. This 
German long-range gun was a railway 
gun. In fact, it was constructed by 
using one of the German 380 mm. 
(or 14.96 inch) railway guns and 
retubing to a smaller caliber, thus 
making possible a very great muzzle 
velocity and long range. Many rail- 
way mounts of calibers from 8 to 16 
inches were built in this country during 
the World War, and these were rapidly 
arriving in France by the time of the 
Armistice. They would have played a 
prominent role in the great attacks 
which were planned for the ever- 
increasing American armies in France 
in the fall of 1918. 


Post War Development 
in Railway Artillery 

FTER the World War a very thor- 
ough study was made of the rail- 
way artillery which had been built and 
developed by all countries during the 
World War. It was decided that, in 
building new railway artillery, the 
mounts should not only be capable of 
being used to accompany armies in 
the field, but should be so constructed 
that the guns could be used as seacoast 
guns to defend our coasts against 
attacks by naval vessels and landing 
parties from naval forces. This re- 
quirement brought about the design of 
dual purpose mounts so constructed 
that the guns could be fired from the 
railway tracks on their wheels with 
minimum of ground preparation. Fur- 
thermore, they could be dismounted 
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from their wheels and placed over a 
prepared concrete foundation, and 
used for firing, like other fixed seacoast 
guns, at moving naval targets. 

As a result of this program two rail- 
way carriages have been developed: 
one for mounting medium caliber guns 
or howitzers; the other for mounting 
major caliber guns or howitzers, which 
will fulfill all missions required of this 
type of artillery. The smaller railway 
mount can be used for either the 8-inch 
high-power gun or the 12-inch howitzer. 
The 8-inch high-power gun will throw a 
300-lb. projectile 35,000 yards, and can 
successfully combat the latest types of 
fast cruisers. The gun would also be 
very effective against naval forces at- 
tempting to land in small boats. The 
12-inch howitzer will fire a projectile 
weighing 700 lbs., and will give a 
maximum range of 22,000 yards. This 
howitzer could be effectively used 
against the largest battleships within 
its range and would also be a very 
destructive weapon when used against 
land fortifications. The railway mount- 
ing is so designed that the gun or 
howitzer can be fired quickly from the 
track at all angles of traverse (through 
360 degrees). No concrete platform is 
required for this railway mount. It 
can be placed in the firing position by a 
trained crew in less than one-half hour. 
Before firing it is necessary to raise the 
carriage about 1 inch by means of 
special built-in jacks and to place two 
short I-beams under the girders par- 
allel to the tracks. It is then lowered 


to rest upon this platform, which con- 
sists of the two I-beams, the railroad 
The outriggers, 


ties and roadbed. 
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attached to the carriage, are then set 
against wooden floats buried in the 
ground. These prevent the carriage 
from moving horizontally. Although 
the unit is hand-maneuvered through- 
out, the rate of fire is about one shot 
every 50 seconds. This carriage is 
equally suitable for use with a field 
army against stationary targets or for 
seacoast defense work, against moving 
naval targets. 


THE large railway mount permits 

either the high-power 14-inch gun 
or the 16-inch howitzer to be mounted 
interchangeably. The gun has a maxi- 
mum elevation of 50 degrees, which 
will give a corresponding range of about 
40,000 yards with a 1560-lb. armor- 
piercing projectile. For use against 
land targets it is possible to go into 
position in less than one hour, since no 
special foundation is needed. To pre- 
pare the mount for firing from the 
tracks it is raised by screw-jacks built 
into the girders until I-beams can be 
placed under each girder, as is done in 
the case of the 12-inch, 20-caliber how- 
itzer railway mount previously de- 
scribed. It is prevented from moving to 
the rear by means of outriggers. By 
moving the top carriage upon the 
girders, seven degrees traverse of the 
gun can be obtained for the adjustment 
of fire. It will also be possible to run 
the mount over a simple concrete em- 
placement, bolt it down and obtain 360 
degrees traverse. For this purpose the 
carriage is provided with a large ball- 
bearing attached to the lower side of 
the girder at the center. 





14-INCH GUN ON RAILWAY MOUNT AT 50° ELEVATION 


At this elevation it will have a range of 40,000 yards with a 1560-lb. armor-piercing projectile. 
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Two small wheels are located just in 
front of the rear trucks. After the ball- 
bearing is bolted to the concrete and 
the trucks have been removed, the 
mount can be turned in any direction 
by means of the two wheels which bear 
on steel segments buried in the con- 
crete. In this position it is equivalent 
to any fixed carriage for coast defense 
work. A structural steel field platform 
permitting 360 degrees traverse has 
also been designed to enable the mount 
to be installed for all-around fire 
without the use of concrete. 

The carriage is provided with full 
electrical equipment for electric firing, 
lighting, elevating, traversing, and 
loading the projectiles 
and powder. Current is 
furnished by a 25-kilo- 
watt gasoline electric gen- 
erator set located upon 
the front trucks of the 
mount. In fact the mount 
forms a complete travel- 
ling fort. The design per- 
mits the 14-inch gun and 
its cradle to be removed 
from the mount and re- 
placed without modifica- 
tion by the 16-inch 25- 
caliber howitzer, which 
can then be fired up to 65 
degrees elevation. 


ANY interesting 
problems in design 
had to be solved before 
these mounts could be 
built. In the case of the 
14-inch railway mount, 
the gun is so large and 
heavy that difficulty was 
experienced in designing 
the mount so that it would be possible 
for the unit to pass through limiting 
tunnels in the United States, and to so 
distribute the weight that it could be 
transported over existing bridges. 
While this mount, complete, weighs 
660,000 Ibs. and is probably heavier 
than any other piece of equipment 
being transported over the railroads in 
the United States, the weight has been 
so distributed over the 28 wheels that 
the unit can pass over bridges safely. 
The mount as designed gives a bridge 
sy equivalent to that of the Cooper’s 
1-50. 

In order that the mount may be 
quickly transported from one place to 
another, it must not exceed the clear- 
ances permitted by various railroads. 
A standard diagram for all European 
railroads was adopted at the Inter- 
national Conference at Berne, in 1913. 
No such diagram has ever been adopted 
for the railroads of the United States, 
and it was, therefore, necessary to make 
a study of this subject before the con- 
struction of railway artillery could be 
undertaken. The minimum clearances 
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of the principal railroads of the United 
States were obtained by the Ordance 
Department from the various railroads, 
and from this data a clearance diagram 
for the United States was made. For- 
tunately, the railroads in the United 
States are built for much heavier loads 
then those of Europe, and the clear- 
ances are also more generous. 

A number of these large railway 
mounts for mounting 14-inch guns and 
16-inch howitzers have been built 
since the war, and platforms have been 
prepared at selected points along our 
coast. The guns can be quickly moved 
to these points, bolted down, and made 
ready for firing. By using this system, 
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LOADING MECHANISM OF A 16-INCH GUN 


The shell, weighing about a ton, is so heavy that special handling devices are 
required. It is brought by a truck, and shoved into the gun by a caterpillar ram. 


the same guns can be used on the East 
or West coasts of the United States as 
required. 


GINCE the World War a new 16-inch 

Gun and Barbette Carriage has 
been developed for use at strategic 
points along our coast line and for 
fortifying important places like the 
Panama Canal and important harbors. 
This 16-inch gun is approximately 
70 feet over all and the gun alone 
weighs about 200 tons. A charge for 
the gun consists of 850 lbs. of smokeless 
powder which gives a maximum in- 
terior pressure of 38,000 lbs. per square 
inch. An armor-piercing projectile 
weighing 2,340 lbs. is used for attack- 
ing the armor of ships and gives a 
penetration of 14 inches or more of the 
best armor at all ranges. The maxi- 
mum range of the gun is about 50,000 
yards (or about 2814 miles). The gun 
with its cradle weighs 550,000 lbs. and 
is so accurately balanced upon roller 
bearings that one man by hand-power 
can easily set the gun at any desired 
elevation. When the gun is fired the 
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shock of discharge, which amounts to 
over 1,250,000 Ibs., is absorbed in oil 
recoil cylinders, which dissipate 
4,567,000 foot pounds of energy. The 
gun recoils and returns to battery 
without any appreciable shock. The 
gun and carriage is elevated, traversed, 
and loaded by electric motors which 
are connected to the carriage through 
variable speed, hydraulically-operated 
gearing. Although the projectile 
weighs over a ‘ton, and the powder 
charge weighs 850 lbs., the carriage can 
be fired at a rate of at least one shot per 
minute, the projectile and powder 
charge being electrically loaded into 
the gun. The huge breach block is 
closed by a pneumati- 
cally-operated device. 

In conclusion, these 
huge 16-inch guns em- 
placed at important 
points along the coast 
furnish an almost posi- 
tive defense against naval 
attack. It would be eco- 
nomically impossible to 
adequately defend every 
foot of our great coast 
line using permanently 
emplaced guns. This, 
however, becomes feasi- 
ble through the use of the 
mobile railway artillery. 

Assuming that it were 
possible for an enemy to 
effect a surprise landing 
at some unfortified point 
along the coast of the 
United States, these 
long-range railway guns 
could be quickly mobil- 
ized and every foot of 
advance into the United 
States could be disposed of by the 
terrific fire which these long-range guns 
and howitzers could bring to bear upon 
the enemy. 

An opportunity for watching the 
behavior of one of these huge mounts 
on a long trip occurred in July, 1929, 
when a 14-inch gun was sent from the 
Aberdeen Proving Ground to the Pa- 
cific coast, the entire distance being run 
at an average speed of 13 miles an hour. 
That this speed is so low is accounted 
for by the newness of the carriage. It 
is expected that when the equipment is 
broken in, an average speed of 25 miles 
per hour can be maintained. The only 
damage to the mount occurred because 
of defective equipment. All curves were 
negotiated without affecting the tracks 
adversely, and all railroad structures 
were found to have ample clearance 
both vertically and horizontally. There 
was no known breakage of railroad 
equipment. The brakes functioned ef- 
fectively, and even on long grades there 
was no sign of excess wear or heating. 
Its performance indicated the sturdy 
construction of the mount. 





URING the past four years, 
Stock Market activities have 


received the attention of the 
entire nation, first because of the 
steady, long-continued rise of security 
prices with only minor recessions, and 
finally because of the spectacular drop 
during last October and November 
which wiped out in a few days millions 
of dollars in paper values. During 
these years, newspapers expanded their 
financial sections and devoted pages to 
discussion of security values. The 
public apparently became obsessed 
with the Stock Market craze; even 
bootblacks and small clerks boasted of 
their few shares of stock on which they 
hoped to realize unheard-of profits. 
From the Atlantic to the Pacific and 
from Mexico to the barren lands in 
Northern Canada, the general public 
was “playing the market.” 

But in order for them to do this, 
more information had to be available 
to them than could be derived from 
the financial pages of the newspapers. 
It was necessary for traders in remote 
sections of the country to receive 
minute by minute the actual record of 
trading and sales as they occurred on 
the Stock Exchange. If this were not 
possible, the traders in New York City, 
where the “big’’ market, the New 
York Stock Exchange, is located, 
would have an immense advantage 
over their remotely located associates. 

The general public trades through 
brokers, who are members of the Stock 
Exchange or affiliated with firms who 
are members. Brokers’ offices are lo- 
cated in every important city in the 
United States and in many cities of 
Canada. In order to create confidence 
in the minds of the public that their 
buy and sell orders were executed at 
the correct market price, a_ visual 
printed record of the Exchange trans- 
actions early became a desirable feature 
and soon an absolute necessity. This 
printed record, in order to be of any 
value to broker or trader, must be 
made within a few seconds of the time 
when the trade occurs on the floor of 
the Exchange. 


ERE then is the field of the quo- 

tation ticker telegraph service, a 
service which has been developed and 
expanded over a period of years to a 
remarkable degree, until at present 
“ticker service” has become synony- 
mous with speed and accuracy. Only 
a few years ago, business between 
stock brokers’ offices in New York and 
their branch offices in distant cities was 
carried on largely by private leased 


The Engineer and the Stock Market 


How Wall Street extends from coast to coast 


By E. R. WHEELER °17 
Engineering Department 
Western Union Telegraph Co. 


wires operated by high grade Morse 
telegraphers. On these private wires 
as many stock quotations as time 
would permit were sent to the branch 
offices for their clients’ information 
and the wire was utilized in the return 
direction for buy and sell orders. Only 
a small portion of the market quota- 
tions were made available to the 
branch offices in this way as the Morse 
operated wire could not carry the full 
volume of business. Now this has 
been changed, and in any part of the 
country quotation ticker service may 
be obtained at the brokers’ branch 





THE CALAHAN TICKER 


FIG. 1. 
This is the first real ticker which printed on a 
strip of paper tape. It was patented in 1868. 


offices, giving exactly the same market 
information which is furnished brokers 
in New York City and with only a few 
seconds difference in time. 

Quotation ticker service has been 
operated in New York City since the 
early part of 1866, when an indicator 
devised by Dr. S.S. Laws was operated 
in brokers’ offices in New York City 
from a central transmitting office. This 
indicator displayed prices of gold, then 
the principal commodity traded in, on 
drums or discs, but did not make a 
printed record. Edward A. Calahan in 
1868 designed and patented the first 
real ticker which printed on a strip of 
paper tape. This ticker (see Figure 1), 
required three wires from the trans- 
mitting office for its operation and was 
comparatively slow, but it contained 
fundamentals of design which have 
been more or less common in every 
ticker design since, until the last “‘High 
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Speed ”’ ticker which is about to be put 
into use. 

One of Thomas A. Edison’s earliest 
applications of inventive genius was 
his design of the Universal Ticker. 
This instrument was made in 1870 and 
is still in use in considerable numbers 
today. It has remained in the field 
when so many of the later designs were 
abandoned because of its simplicity of 
design and operation, rugged construc- 
tion and ability to work at moderate 
speeds for long periods without requir- 
ing adjustment or repairs. This ticker 
operates on two line wires, requires 
300 milliamperes current on each wire 
and will print about 120 characters a 
minute. It operates from a direct key- 
board which looks somewhat like that 
of a piano. There is one key for each 
letter character, and shift and unshift 
keys to change from letters to figures. 
A motor on the keyboard rotates two 
commutators and a stop pin barrel. 
The ticker typewheel rotates or is 
driven by current impulses from the 
commutator and is therefore in phase 
with the keyboard operation. 

From 1870 to 1890 the names of 
George M. Phelps, Charles T. Chester, 
Stephen D. Field, George B. Scott and 
John Burry are each associated with 
designs of various tickers. They had 
many points in common and the most 
radical change of design was utilization 
of a weight in the ticker to supply the 
driving power. The customer was 
obliged to wind this up two or three 
times a day, and it would then descend 
slowly like a clock weight, furnishing 
a motive power for the rotating parts 
of the instrument. An improvement 
of the Field ticker is in use by the New 
York Quotation Company for their 
Stock and Bond systems and Burry’s 
tickers are still in use in some exchange 
services. 


NOTHER type of ticker came 
into being in 1903 and has re- 
mained since, giving a very satis- 
factory service. This was the Western 
Union Self-Winding Ticker. A large 
number of these instruments are in 
regular daily service, handling the quo- 
tation ticker service of perhaps twenty 
different exchanges. This machine re- 
quires two wires for local operation 
with 300 to 350 milliamperes signalling 
current on each wire. It can also be 
extended and controlled over one wire 
for operation over great distances if 
repeating relays are used at the receiv- 
ing end. This one wire system is em- 
ployed for distribution to distant cities. 
At the present time the New York 
Stock service is handled on these Self- 




























































April, 1930 


ESCAPEMEN 
MAGNET 


BIG: 2. 


mechanism. 


Winding Tickers. About 22,000 miles 
of single wire trunk line circuit is in- 
cluded in this one service, exclusive of 
the local city two-wire circuits. 

The Self-Winding Ticker is prob- 
ably the best example of a fast step- 
by-step operated printing instrument. 
For this reason a brief explanation of 
the essentials of its operation is given 
here. A schematic diagram (Figure 2) 
will assist in following the explanation. 
As before stated two-line wires are re- 
quired for its operation. The type wire 
passes through two magnets, the es- 
capement and the press. Alternating 
current is transmitted over this line 
wire and as it passes through the wind- 
ing of the escapement magnet the 
armature will follow the reversals and 
move back and forth between the poles 
of the permanent horseshoe magnet. 
The alternating current impulses do 
not affect the press magnet. A clock 
spring C mounted on the large gear G 
is kept wound up by impulses sent over 
the shift wire through the winding 
magnet. The tension of this spring is 
applied through pinion P of the type- 
wheel shaft and is always trying to 
rotate the typewheel. The escapement 
acts as a control on the rotation of the 
typewheel shaft. On the typewheel 
shaft are rigidly fastened two type- 
wheels, one carrying figures characters 
and one carrying letters characters. 





THE SELF-WINDING TICKER 

Two line wires are required. Over one is sent the impulses 
which cause the rotation of the type wheels and determine whether 
a letter or figure is to be typed. Over the other comes the control 
of the rotation of the type wheels and the actuating of the printing 
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Paper tape is passed be- 
tween the typewheels 
and striking hammers 
A. Each movement of 
the escapement allows 
the typewheels to ad- 
vance the space of one 
character. A sufficient 
number of escapement 
impulses are sent over 
the type wire, therefore, 
to rotate the typewheel 
to the character it is 
desired to print and 
then a long impulse is 
sent which energizes the 
press magnet and causes 
the tape to be raised 
against the typewheel. 
If the letter A has been 
printed and the letter B 
is to be printed next, 
the escapement allows 
the shaft to revolve one 
step, thus bringing B 
over the printing point. 
If letter Gis to be 
printed next, the shaft 
revolves through the C, 
D, E and F steps and 
stops with the letter G 
in the printing position. 
There are two printing 
hammers, one for letters 
and one for figures. The 
shift magnet, connected 
in the shift wire deter- 
mines which hammer is to be raised 
against the type wheel. The shift mag- 
net is a polar magnet and, therefore, 
an impulse of one polarity throws the 
shift lever under the figures hammer 
whereas the opposite polarity will throw 
the shift lever under the letter ham- 
mer. The winding magnet is actuated 
by make and break impulses of either 
polarity. 


WINDING 
MAGNET 
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It is, therefore, seen that two-wire 
operation of this step-by-step ticker 
requires on one line, pulsating current 
to operate the winding magnet and a 
reversal of polarity to control the shift 
magnet, and on the second line requires 
alternating current to control the 
movement of the typewheel and a long 
impulse to actuate the printing or press 
mechanism. The mechanism of this 
type of ticker is, therefore, controlled 
entirely by impulses sent over the sig- 
nalling wires and power for all of the 
operations of the ticker is transmitted 
over these same signal wires. 


HE Self-Winding Ticker of the step- 
by-step type was adequate to 
handle the New York Stock Market 
until the daily volume of trading was 
between three and four million shares. 
Delays then became frequent, espe- 
cially so when the activity on the Ex- 
change was concentrated in an hour or 
less instead of being uniformly dis- 
tributed over the entire five-hour 
trading period. For after all, the real 
test of a ticker system is not its ability 
to handle regular, steady reports but 
its latent capacity to absorb and dis- 
tribute the frenzied sales and activity 
of a market break. The ticker system 
in use in 1927 when the continued in- 
crease in market activity became 
apparent was capable of delivering 
sixty quotations per minute. Criticism 
on the part of the brokers began to be 
manifest when at times the ticker was 
twenty minutes or more behind the 
market. Even before this, however, 
the telegraph engineers were busy on 
the problem of designing and putting 
into production a faster machine. The 
step-by-step principle was abandoned 
entirely as experience had shown that 
the maximum possible safe output of 
(Continued on page 112) 





FIG. 3. 


THE NEW HIGH SPEED TICKER 
The small type wheel in the foreground is rotated by a friction clutch as is the 
upper shaft which carries the selection mechanism. 
















































Yacht Racing 








The sport of kings and the problem of the naval architect 


ACHTING, the Sport of Kings, 

\ is in itself a sport, but there is so 

much money invested in it that 
it also has acquired an engineering and 
business interest. The designing and 
constructing of boats has been con- 
stantly developed through the ages 
and is a long story in itself. The peak 
of commercial sailing craft was reached 
in those much praised days of the 
Clipper Ship era. Since then sail has 
gradually fallen out of use in com- 
merce, but has had a corresponding 
rise in sport. During the last fifty 
years there have been many refine- 
ments that may be directly traceable 
to the many races for the America’s 
Cup. 

There is one way of really testing the 
actual worth of any new design or new 
method of construction in yacht build- 
ing and that is by racing under all con- 
ditions. The thing desired of the 
America’s Cup defenders above all else 
is speed. This summer there will be 
very thorough elimination trial races 
under many different conditions. The 
winner of these trials will then race the 
challenger, Shamrock V, for the historic 
mug. This race and its trials are caus- 
ing more international interest than 
any yachting event since the beginning 
of yachting history. 

For the first time, an international 
race will be sailed under the American 
Displacement Rule of measurement 
which is represented by the formula: 


I oad water linelength XV S.A. X 0.18 
-D 

The New York Yacht Club is now 

using this formula in which S. A. rep- 

resents sail area and D, displacement. 





Rating = 





“RELIANCE,” A FINE PIECE OF MARINE ENGINEERING 


With a loaded water line of only 90 feet she carried 16,000 square 
feet of sail to successfully defend the cup in 1903. 


By GEorGE OWEN ’94 
Professor of Naval Architecture 
Massachusetts Institute of Technology 


The rating of these boats has been se- 
lected arbitrarily as 76. The reason for 
a rating rule is quite apparent, as this 
is the only way that one can be sure of 
fair competition. This rating rule is 


The trophy that is now known as the 
America’s Cup was won by that vessel from 
the Royal Yacht Squadron on August 22, 
1851. During the year 1851, England 


held a great industrial exhibition at London 
and also a series of yacht races, as befitted 
a great seafaring country. With the purpose 
in view of entering several of these races a 


champion schooner, the “‘ America,’ named 
for the country from which she hailed was 
sent across the Atlantic. Many attempts 
have been made by other countries to recover 
this cup, but none have succeeded. Millions 
have been spent by challengers and defenders, 
while a simple silver cup, valued originally 
at $500, has come to represent the supremacy 
of the seas. 


not only applicable to this style boat, 
but to all racing sailboats. The ap- 
proximate spread of sail of all of these 
boats will be 7,600 square feet, depend- 
ing upon their respective load water 
lines. These rules also restrict the 
maximum number of men allowed on 
board during a race. Thirty-one is the 
number allowed on a 76 rating yacht. 
The men will not have cabin accom- 
modations on board, as it has been 
decided by mutual agreement that 
their crews be berthed and messed 
aboard accompanying tenders, as is 
the usual custom among larger racing 
craft. 


OST of the recent 

contenders for 
the America’s Cup have 
been of extreme design 
and light construction. 
Under the present rac- 
ing rules all of these 
boats are required to 
be built with substan- 
tial scantlings, and in 
accordance with Lloyd’s 
requirements. These are 
the requirements that 
all commercial boats 
have to meet before 
they can be insured. 
An idea will be gained 
of the comprehensive- 
ness of these require- 
ments when it is known 
that they are published 
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in a good sized volume. With proper 
care, these boats should have a rela- 
tively long life as their hulls will be 
very securely put together. This fea- 
ture will make the boats more desirable 
as cruising yachts after the trials and 
race are over. When cabin fittings are 
installed, these defenders will make 
splendid, livable, and durable pleasure 
craft. 

The cost of building and operating 
one of these racing yachts during this 
one season is estimated to be not less 
than $500,000, and possibly consider- 
ably more. An interesting comparison 
can be made which shows that all 
prices have had a considerable increase 
in the last half century. The America’s 
Cup Defender Puritan, in the year 
1885 did not cost more than $30,000 
to build and operate and this same 
yacht was of about the same general 
size of hull and sail spread as the com- 
petitors of this year. The difference 
between the two costs seems extreme 
at first glance but almost all of this in- 
crease is directly in proportion to the 
general rise of prices that has been 
prevalent during the period. 


THE challenger, Shamrock V, is now 

being built at Gasport, England, 
from the designs of Nicholson. Sir 
Thomas Lipton, the almost perennial 
challenger, is now embarked on his 
fifth crusade for this historic cup. His 
yacht is of composite construction, 
that is to say, having steel frames and 
planked with wood. Her water line 
when loaded is reported to be about 
79 feet, which is shorter than any of 
the defenders. 

Each of the candidates fer the cup 
defense is owned by a syndicate or 
group of prominent yachtsmen. The 
boat will be of a somewhat different type 
than that of the accompanying illustra- 
tions in that they will have longer hulls 
and no bowsprits. These older defend- 
ers were not a very desirable boat as a 
whole, and the new ones will appear 
very short rigged when compared with 
them. 


}YROM the drafting board of W. 

Starling Burgess comes the Enter- 
prise which is owned by a syndicate of 
New York yachtsmen headed by Har- 
old S. Vanderbilt and Winthrop W. 
Aldridge, with Mr. Vanderbilt as man- 
ager. At the date of this writing she 
is nearly completed in the shops of the 
Herreshoff Manufacturing Company 
at Bristol, Rhode Island. Most of her 
ballast is cast in one piece of outside 
lead. She is reported to be of eighty 
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“AMERICA” THE FIRST CHALLENGER 
She crossed the Atlantic in 1851 to bring back the international 


trophy that bears her name. 


feet load water line and to be plated 
with bronze over frames of steel. 


‘XEORGE NICHOLS is the manager 
and with Junius Spencer Morgan, 
Jr., heads the syndicate of New York 
yachtsmen which owns the Weetamoe. 
This was the second group to be formed 
for building a cup defender. She is also 
under construction in the Herreshoff 
shops at Bristol, but was designed by 
Clinton H. Crane. Weetamoe is said 
to be of eighty-three feet load water 
line length. Like the Enterprise she is 
being plated with bronze over steel 
frames and will carry most of her bal- 
last in the form of an outside lead 
casting. 


SYNDICATE of Boston yachts- 

men headed by Frank C. Paine 
and Chandler H. Hovey with John 5S. 
Lawrence as manager are entering the 
Yankee in the coming trials. She is 
now under construction at the yard of 
George Lawley and Son in Neponset, 
Massachusetts, from the designs of 
F.C. Paine. Her load water line length is 
reported to be eighty-four feet. It will 
be noticed that the boats are longer as 
their dates of conception become more 
recent. She is being plated with bronze 
over steel frames, but unlike Enterprise 
and Weetamoe is to carry all of her load 
ballast inside stowed low in the pockets 
between the steel floors. 


THE Whirlwind is owned by a syndi- 

cate headed by Landon K. Thorne 
and Paul L. Hammond, both of New 
York. L. Francis Herreshoff designed 
her and she is now also under construc- 
tion at Neponset in the shops of George 
Lawley and Son. She is reported to 
have a load water line length of eighty- 
six feet which makes her the largest of 
the four defenders. Like the Enterprise 
and Weetamoe she will have steel frames 
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and outside lead ballast, 
but unlike the other 
three defence candi- 
dates will be planked 
with wood. Also unlike 
any of her class com- 
petitors, Whirlwind will 
show the sharp stern and 
the double ended type of 
which L. Francis Herres- 
hoff is so fond. The 
planking is almost half 
on her at this date. The 
inner skin is one inch 
and the outer an inch 
and seven-eighths. 

These yachts will 
probably be launched 
by the end of April and 
until that time very 
little of the detailed 
design will be made 
public. 

Perhaps the best way 
to visualize the size of the defenders 
will be by a comparison with the most 
recent America’s cup yachts the Vanitie 
and Resolute. At the present time these 
yachts have a flotation length of about 
seventy-six feet but since they carry 
about 8,000 square feet of sail they have 
a rating or racing length of 78 feet, as 
compared with the 76-foot rating of 
these new yachts. An idea of the stur- 
diness of construction of this type boat 
will be conveyed when attention is 
called to the fact that the Vanitie and 
Resolute built in 1914, although of much 
lighter construction than the present 
defenders, have been raced for many 
seasons in a very hard manner and are 
still perfectly sound and in splendid 
condition. 

A few miscellaneous bits of informa- 
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tion relevant to the defenders as a 
group might be brought in here before 
concluding the article. The rig will be 
of the so-called Marconi or jib-headed 
type. This is quite natural as more and 
more rigs are being changed from the 
old-fashioned gaff to the newer Mar- 
coni. The maximum speed that they 
will be able to obtain will be about 13 
knots. While to the power boat man 
this may seem absurdly slow, it is very 
fast travelling for a sail boat of this 
length. The fabric in the sails of these 
yachts will be woven from the very 
highest quality of Egyptian grown cot- 
ton, corded, combed, spun, and woven 
in mills specializing in the making of 
high-grade duck. The rigging is mostly 
of wire rope which is specially galvan- 
ized to protect it from corrosion. Plow 
steel, having a breaking point of about 
400,000 pounds per square inch, is used 
in the construction of this wire rope. 
The pulley blocks are designed for their 
particular uses and boats and are half 
as heavy as a commercial block capable 
of withstanding the same load. The 
spars are all hollow and are made by 
gluing together innumerable pieces of 
small bits of wood with a waterproof 
glue especially made for this purpose. 
The result is that the spars are far 
lighter and stronger than ordinary 
wooden spars of the same dimensions. 

It is only by attention to all of these 
minor points that one yacht will be 
able to excel. 

Because of the high quality of intel- 
ligence and experience of the owners, 
designers, and builders of these yachts, 
many practical lessons in yacht con- 
structionand handling should be learned 
and the general sport of yachting 
greatly advanced. 





“COLUMBIA” AND “SHAMROCK II” 


Maneuvering before the start of the America’s Cup race of 1901. 
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SCIENTIFIC THINKING 

ROBABLY one of the most impor- 
tant things we learn while here at 
Technology is to get all of the facts 
about a problem before coming to a 
conclusion. This sifting of data and 
viewing of a situation from all angles 
is not a common characteristic of 
human nature; in fact, it is quite the 
contrary. Too often we jump to con- 
clusions without knowing, and without 
thinking what they are based upon. 
Scientific training attempts to teach 
men how to investigate and how to 
think, to try and get them to seek for 
the truthful answer rather than be 
influenced in any direction by forces 
having no bearing on the question at 
hand, or by their own personal desires 
as to what they wish the answer to be. 
Yet the greater proportion of the 
world’s people prefer superficial treat- 
ment of any matter as the easiest and 
most comfortable; they prefer to look 
only on one side of a picture; to believe 
only those things which are pleasant 
and easy to believe and which do not 
require too large an expenditure of 
mental effort. They are afraid to turn 
it over for fear they may find some 
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Editorials 


unpleasant evidence which will destroy 
the pleasant illusions they have in 
their mind. That is the type of men- 
tality which breeds extreme optimists. 
There are perhaps some arguments for 
them, for their beliefs make them 
personally happier, as they, seeing only 
the best side of things, believe that 
everything is tending towards the best. 
Yet that very characteristic often 
brings them into disrepute. It denotes, 
when carried to extremes, mental 
cowardice, the fear to see things as they 
are, or else it denotes mental atrophy. 
It is a form of self-deception, and the 
mentally awake prefer not to be de- 
luded but to know the actual facts. 
Besides that, the doctrine that things 
are now perfect, or are of themselves 
tending towards perfection, reduces 
that driving force in man which is 
greatest when he is working hardest to 
overcome great difficulties. Such be- 
liefs prevent him from seeing and 
improving existing evil conditions. 

A real scientist wants truth, not 
delusions. If he holds a theory which 
is false, he would rather be proved 
wrong than go on believing it. The 
scientific method of thinking means 
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true advancement for the world. The 
world needs men who dare to think for 
themselves, to question, to doubt, to 
whom nothing but the truth is sacred, 
who are unfettered by past supersti- 
tions, and whose only desire is to find 
out what the true facts are. 


UNNECESSARIES IN 
EDUCATION 

N an article published ina magazine of 

nation-wide circulation, Edward W. 
Berry, Dean of Johns Hopkins, com- 
ments upon the curriculum of institu- 
tions of higher learning. He makes a 
sweeping criticism, stating that too 
much time is wasted on unnecessary 
material. Dean Berry says, “When a 
boy knows what he wants, he should 
be encouraged to go after it in the 
shortest and most direct route.” 

It is probably true that people who 
have definitely in mind what they plan 
to do upon the completion of their col- 
lege course are somewhat hampered by 
the necessity of taking a standard 
course, in which material unnecessary 
to their end is included. For these 
people, some arrangement whereby the 
omission of such material could be ef- 
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fected would benefit them. The rub 
is this, however, that few people do 
have definitely in mind what they plan 
to do upon graduation. 

It is with these in mind that a basic 
course of instruction must be laid. It 
must be so built that the person taking 
it may at will branch out into any de- 
sired specialized study. He may find 
that some of the material he first 
studied is useless to him, but how was 
he to know that? Furthermore, some 
things which he may decide at first to 
be useless will benefit him later. Take, 
for example, the experience of the 
writer with freshman mechanics. The 
extent to which this subject was to 
enter his future work was almost un- 
known to him, and he was inclined to 
slight it. Now he regrets it! For 
mechanics pops up in the most un- 
suspected places. It is the disguised 
basis of many other more interesting 
studies; and even where it is not an 
absolute essential, it reaches out of 
the crannies of scientific knowledge 
and snatches at the unwary. There is 
still something to be said for the stand- 
ard curriculum. Let the undergraduate 
not slight those things which older heads 
deem necessary to his success. 


EXPRESS YOUR OPINIONS 


HE TECH ENGINEERING 

NEWS has completed ten years of 
successful service at Technology. It 
has earned an enviable reputation for 
itself both among the publications here 
and among college engineering publica- 
tions everywhere. Yet we are not 
pleased with its success. It does not 
receive the widespread student atten- 
tion that an undergraduate paper 
should command. 

It is our wish to furnish Tech stu- 
dents with a journal that will be read 
and appreciated by them. A criticism 
has been directed at us that our ma- 
terial is too heavy; that, although it is 
authoritative, it cannot be read with 
the despatch that the hurried life of 
the Technology student demands. If 
our readers feel that such is the case, 
we should like to hear a definite 
expression of opinion from them — not 
only on our present form, but on what 
they believe to constitute an interest- 
ing publication. 


SECTIONING FOR SPEED 

CRITICISM frequently directed 

against American educational in- 
stitutions is that they are designed to 
meet the needs of the average student. 
The work is just difficult enough to let 
the average student by; the methods of 
instruction are adjusted to his intelli- 
gence. In the class method, little time 
is available for individual instruction. 
The result is that the student above the 
average is as likely to be hurt by an in- 
efficient utilization of his mental pow- 
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PROFESSOR SAMUEL C. PRESCOTT 


Professor Prescott, Head of the Department of Biology and Public 
Health, was himself a student of the Institute in the class of ’94, as 
were many of our professors. He was born at South Hampton, 
New Hampshire, on April 5, 1872. In the same state, at Sanborn 
Seminary, he prepared for M. I. T. 

Soon after graduating he returned to the Institute as an assistant 
to Professor Sedgwick, and in 1896 was made instructor. Since that 
time he has been directly connected with the Institute and very 
much interested in everything that concerns it. His climb in the 
department was gradual but steady, and in 1922 he was made its 


Head. 


In conjunction with his work at the Institute he has handled many 
Bachrach research problems of great importance to industry and the public. 
To fill the need for a commercial laboratory for this field he established, in 1905, the Boston 
Bio-Chemical Laboratory with which he continued to be associated until 1922. Several trips 
to the tropics from 1912 to 1917 resulted in the study of some important problems of the 
United Fruit Company, and a report on the examination of tropical sails. 

He served as a Major in the Sanitary Corps during the war. While in charge of food 
storage and research problems he did some very valuable work on the dehydration of foods. 
The solution of this problem made it possible to transport food at a great saving in space. 

On returning to his teaching work after the war, he did much research, in which the 
search for the perfect cup of coffee was carried on for a space of three years and resulted 
in some publicity. This particular research has caused much attention both because of its 
importance and its appeal to the people as a whole. 

Fishing and outdoor sports of a varied nature are the main interests of the Professor 


outside of his field of endeavor. 


Professor Prescott is very active in much of the administrative work of the Institute. 
At present, he is Chairman of the Faculty, and also the Chairman of the Committee for 
revising the courses of the first two years. The Alumni Association, of which he is a past 
president and a present member of the Executive Committee, commands a good deal of his 


time, interest and energy. 


In addition, many problems of a technical and general interest, such as domestic refrig- 
eration, dehydration, coffee, industrial hygiene, and the formation of commercial solvents 
by fermentation have had the consideration of Professor Prescott and his associates. 


ers as the student below the average is 
to be hurt by the requirement of a men- 
tality he does not possess. 

With this situation in mind, the De- 
partment of Electrical Engineering has 
divided its classes into sections, the stu- 
dents in each section having about the 
same mental ability. This arrangement 
makes it possible for each student to 
receive instruction adequate to his 
needs. In our opinion, this is a very 
wise arrangement, and one that should 
gain wide recognition. It is especially 
important that this type of instruction 
be adopted in preparatory schools, 
where the habits of study which will be 
pursued throughout the rest of a per- 
son’s education are formed. A person 
who finds in preparatory school that the 
work is simple, allows it to lag some- 
what — not from any intention of his 
own, but from a want of the course of 
study to tax his brain power. Having 
reached an institution of higher learn- 
ing, he finds his lax methods of study 
hard to overcome, and since the com- 
prehension of his courses is more diffi- 
cult, his scholastic standing slips. This 
has happened in the past, and will con- 
tinue to do so unless proper steps to 
prevent it are taken. 


THE ENGINEER AND THE 
STOCK MARKET 

EADING Mr. Wheeler’s article 
on the ticker service brings once 
again to mind the part the engineer is 
playing in tying the world together. All 
over the United States, the transac- 
tions of the New York Stock Exchange 
can be known almost instantly. Such 





an arrangement was undreamed of a 
hundred years ago; and the rapid ex- 
pansion and codrdination of the busi- 
ness of this country can be laid in part 
to this device. 

For thousands of years, men have 
tried to overcome the bounds which 
have tied them to one region. Slowly 
at first, and then with an overwhelming 
rapidity as the age of industry was ush- 
ered in, has the development of means 
of communication proceeded. Daring 
flights of imagination and dogged per- 
severance in the pursuit of perfection 
have brought the world to an almost 
unbelievable unity. It is hard to realize 
how an event in Russia can cause a 
flurry in the Chicago Wheat Pit. 

We welcome these growing bonds be- 
tween nations. Not only is business 
benefited thereby, but if the world is to 
be ever at peace, it will be because 
these bonds have brought the people of 
the earth so close together that mis- 
understanding and distrust have been 
forgotten. 

THE COVER 

FORMER cup defender, the Rel?- 
+ ance, built by Herreshoff in 1903, 
is the subject of the cover photograph 
for this issue. She has by far the largest 
sail area of any boat of her size. One 
will get a better idea of her length, 
which is 90 feet at the water line, if he 
notices the number and size of the men 
clinging to the windward sail. From 
the water to the top of her mast is 176 
feet, approximately seven-fourths the 
height of the flagpoles at either side of 
the great court. 






















The Engineering Field 


Abstracts from the leading professional and trade journals 


A Bowl Sound Reflector has been 
constructed for an open-air amphi- 
theatre in Hollywood, California. The 
structure is in the shape of half a 
truncated cone, and is designed to make 
speeches and concerts clearly audible 
at all of the 25,000 seats in the theatre. 

The shell structure is built entirely 
independent of the stage on which it 
rests, and is mounted on wheels so that 
it may be easily moved. The super- 
structure of steel is covered with 
asbestos sheets both inside and out, 
while the floor is of wood, mounted on 
steel I-beams. The function of the 
shell is to project the sound with equal 
intensity over the entire area, covering 
a maximum linear distance of 
560 feet. r 

Previous trials with orchestral | 
shells had shown disturbing | 
effects due to the overemphasis 
of those instruments located at 
the foci of the parabolic sur- 
faces. This difficulty was over- 
come in the new design by the 
use of several concentric circular 
bands on the ceiling of the shell. 
As it is now constructed, it. is 
free from all such acoustical 
defects. Slight preference in the 
volume of reflected sound is 
given those in the rear seats, 
while the direct waves audible 
in the front make up the differ- 
ence. As a result, volume of 
sound is equal over the entire 
area. 

Rough tests of the efficiency 
of the structure revealed that 

a No. 10 bird shot, weighing 
-00115 ounce when dropped one- 
quarter inch onto the surface of 
a kettledrum produced enough 
sound to be audible over three- 
quarters of the amphitheatre. 
Numbers and sentences whis- 
pered on the stage were clearly 
audible in all seats. 

A particular feature of the shell is a 
duck canvas curtain which protects 
the interior from the weather, and an 
awning which is used during rehearsals. 
By means of steel ropes and power 
winches, the entire shell may be re- 
moved from the stage and out of sight 
behind a nearby hill so that pageants 
may be held on the outdoor stage. 


Hoist and Shovel Attachments 
for tractors are proving quite useful. 
The shovel attachment is composed of 
a bucket 46 inches wide made of one- 
quarter inch steel, controlled by a 
mechanical clutch-operated hoist. The 
assembly may be mounted on a tractor 





equipped with either wheels or crawler 
threads. The power is transferred from 
the tractor motor to the shovel by 
means of a roller chain drive and a 
multiple dry disk clutch. 

The bucket has a lifting height of 
40 inches and a dumping clearance of 
25 inches. As it has an over-all height 
of only 69 inches, it can easily work in 
small places where a steam shovel 
could not operate effectively. 

A tractor of the same type may also 
be equipped with a hoist. The hoist, 
composed of a drum 8 inches in diam- 
eter and an auxiliary drum 9 inches in 
diameter, is driven by the tractor motor 
through a roller chain. The hoist is 


a 
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REAR VIEW OF HOLLYWOOD BOWL 


The orchestral shell includes the latest design features. 


controlled by hand levers and is easily 
changed from single to double drum 
type or vice versa. 


A Portable Fire Extinguisher 
employing liquid carbon dioxide in- 
stead of the former liquid chemicals 
has at last made its appearance. 
Although the liquefaction of carbon 
dioxide has been known for quite some 
time, it has been the custom in the 
past to employ chemicals which gener- 
ated the gas on the spot. The new 
extinguisher resembles the present 
type of portable extinguisher with the 
exception of a conical nozzle which 
allows the gas to vaporize quickly on 
release. The extinguisher is of special 
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value in the event of fires on switch- 
boards, transformer vaults and other 
wiring where the gas does not cause a 
short circuit as would liquid extin- 
guishers. At any fire, the use of this 
new method results in a great saving of 
property which is usually destroyed by 
the corrosive action of chemical ex- 
tinguishers. 


The Fastest Cable in the world 
has just been opened to public use. 
Running between Newfoundland and 
the Azores, it embodies all the latest 
principles of design and _ electrical 
engineering. 

The two ends, extending 160 miles 

from the shore, are built of cop- 

-, per and gutta-percha sections 
weighing 500 pounds and 300 
pounds respectively per nautical 
mile. There follows a 70-mile 
section of 325 pounds of copper, 
50 pounds of mumetal, and 270 
pounds of gutta-percha per 
nautical mile. The deep-sea 
section contains 280 pounds of 
copper, 60 pounds of mumetal, 
and 225 pounds of gutta-percha 
per nautical mile. The copper 
forms the core and is sur- 
rounded by five spirally wound 
strips on which the mumetal is 
wound. Mumetal is a nickel- 
cobalt-iron alloy which permits 
the passage of eight simul- 
taneous messages, four in each 
direction. 


A Light Fuel Tank for aero- 
planes is now undergoing tests. 
The tank is constructed with 
terneplate steel sheeting .018 
inch in thickness and crimped 
with a .25 inch pitch. Interior 
baffles are of .032 inch hard 
dural riveted together and to 
the shell. All seams are soldered 
and rivet heads are also soldered over 
to insure freedom from leakage. Al- 
though the tank has a capacity of 50 
gallons, it weighs but 32 pounds when 
empty, or .664 pound of tank weight 
for each gallon capacity. A system 
of internal bracing is used which adds 
to the strength of the tank. This tank 
has withstood pressure of five pounds 
per square inch without leakage, fail- 
ure, or permanent disruption. 


A Cabin Top for Airplane Cock- 
pits is being developed for use on the 
New York-Chicago mail planes. The 
device is in reality a windshield with a 
cabin section built onto it. Visibility 
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is afforded through glass windows on 
three sides of the structure. The main 
features provided by it are protection 
for the pilot and additional warmth. 

The glass on the sides can be slid 
back at will, and in case of emergency, 
the whole cabin top may be released 
from its supports by a safety lock, thus 
enabling the pilot to escape in a 
parachute. If tests prove successful, it 
is expected that the new device will 
become standard equipment for mail 
planes. 


Welded Steel Flooring may make 
possible 200-story buildings in the near 
future. This new type of construction 
reduces the weight of the structure a 
great deal. It is estimated that a 25% 
increase in the height of buildings can 
be obtained without increasing the 
load on the foundations. 

The welding is done by a small self- 
propelled machine con- 
sisting mainly of a wire 
feeding device, a reel of 
welding wire, the travel 
motors, and the control 
devices. The whole ap- 
paratus is operated by 
electricity which is re- 
ceived from a remote 
point by a trailing cable. 
When in use the ma- 
chine is placed at the 
beginning of a seam and 4 
started running. It & 
follows the seam, being §iMA" 
guided by hand if nec- y ‘ 
essary, welding the steel ya) 
plates at a speed of ue 
nine and one-half inches 
a minute. 

The floor produced is 
exceedingly strong, re- 
sisting torsional dis- 
tortion due to wind or earthquakes. 
The notable feature about the machine 
itself is its simplicity and ease of 
operation. 


Lack of Parking Space in Seattle. 
Washington, resulted in the use of 
garage roofs for this purpose. Storage 
of cars on top of buildings has been 
encouraged by the authorities of that 
city in order to reduce traffic conges- 
tion. Several garages have already 
erected roofs suitable for this purpose, 
and it is expected that the movement 
will be followed shortly in other cities. 

One such roof parking-space con- 
sists of a flat reinforced concrete floor- 
ing covering the entire top of a small 
city block. The floor is surrounded by 
a concrete rail ten feet high against 
which cars are stored. An inclined 
roadway leading from the floor below 
permits access to the roof, and a shack 
for attendants facilitates handling of 
the cars and servicing. Exposure to 
the weather, the greatest disadvantage 
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of the system, is not serious, inasmuch 
as storage usually covers short periods 
of time during rush hours. 


Automobile Fuel from Corn- 
stalks is one of the latest uses for farm 
waste. The lowly cornstalk, already 
serving many uses, may now be decom- 
posed, along with sewage, to form a gas 
that may be utilized to operate autos, 
heat homes, and drive electrical gener- 
ators. Chemists, as well as recovering 
this methane gas, are also retrieving 
carbon dioxide gas, from which “dry 
ice”’ is made. 

Chemists now have a simple appa- 
ratus which the farmer may use to turn 
his cornstalks into cooking and heating 
gas. The stalks are shredded, boiled, 
then soaked in water and lime. They 
are placed in a covered tank to collect 
the gases, which are the product of 
fermentation. It is estimated that 
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PARKING ON ROOF GARAGE 


Automobiles are being stored on roofs in Seattle, Washington. 


fifty square miles of corn land would 
furnish enough gas for a city of 80,000 
people, if fermented by this method. 


Poisonous Exhaust Gases and foul 
air are being detected by means of a 
“robot” in New York’s Holland 
Tunnel. Mounted in a dark air vent 
at a point where the haze is normally 
thickest is a small electric light with a 
photo-electric tube beside it. One 
hundred and fifty feet away is a target 
consisting of two mirrors at right 
angles to each other. A light beam 
from the electric lamp is reflected from 
one mirror to the other and back to 
the photo-electric tube. As the exhaust 
air passes through the vent, the inten- 
sity of the reflected beam is varied, 
producing changes in the amount of 
current passing through the cell. These 
changes are amplified and passed on to 
a recording device in the_ tunnel 
supervisor’s office. This official is 
thus informed at any time of the 
amount of smoke, and can regulate the 
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fans so as to keep the air condition 
always up to a high standard of purity. 

The device also has great possibili- 
ties as a fire alarm for warehouses. 
One mounted near the ceiling would 
be certain to give the alarm at the 
first appearance of smoke. 


Four Separate Beams of Light 
emanate from a single source in a new 
airport beacon. The Scott Beacon, as 
it is called, is eapable of projecting one 
vertical and three equally spaced 
horizontal beams from one main light 
source. 

The beacon is built in the form of a 
closed aluminum cylinder 58 inches 
high, enclosing a light source of from 
one to five kilowatts, depending upon 
conditions. The beams are projected 
by four separate mirrors through 
lenses of white, green, red, and trans- 
parent glass. The light revolves at 

six r.p.m. and produces 
| alternate flashes of the 
three colors. The alu- 
™ minum housing readily 

_ absorbs the heat from 
, the large light and thus 
safeguards it. 

Each horizontal beam 
is projected as high as 
15° above the horizon 
and thus makes an ef- 
fective signal for all 
practical heights. The 
beacon operates on the 
principle of diffused 
light rather than on 
that of the concentrated 
ray. Visibility tests 
have shown the former 
to be more effective 
over greater distances, 
especially when poor 
weather conditions 
prevail around our airports. 


An Automatic Idling Device for 
controlling the speed of a gasoline en- 
gine-driven welding set has been 
perfected 

The device consists principally of 
an electro-magnet and a small metal 
bellows. When the arc is struck the 
magnet opens a relief valve in the bel- 
lows which expand and allow a spring 
to open the engine throttle. When the 
welding is finished and the are broken, 
the motion in the intake manifold of 
the engine, which is connected to the 
bellows, deflates them, closing the 
throttle and slowing the engine down 
to idling speed. 

This device promises to be a valuable 
attachment to an engine-driven set, 
especially where there are long inter- 
vals between welding operations, as it 
eliminates the necessity of stopping 
and starting the engine continually, or 
of running it steadily while no current 
is being used. 





DEPARTMENT OF 
ELECTRICAL ENGINEERING 


HE instruction of the Depart- 
ment continues to rest funda- 
mentally upon a mathematical- 

physics basis; emphasis is placed upon 
the understanding of principles and 
not upon details of design or practice. 

The plan of sectioning in accordance 
with mental speed continues to be used 
with success. At the beginning of the 
study of Principles of Electrical Engi- 
neering, the students are divided among 
sections of about twenty men or less 
in accordance with their previous re- 


Departmental Notes 


N extension of this scheme is the 

Honors Group plan, though it is 
more comprehensive, for it relates to 
all subjects of instruction taken by 
electrical engineering students in the 
junior and senior years whether given 
by the Department of Electrical Engi- 
neering or by other departments. The 
object is to encourage initiative, orig- 
inality, and sense of responsibility by 
creating an independent atmosphere 
of work with more than usual freedom 
from routine and rigid requirements. 
Students are selected for the Honors 
Groups, from those who apply for the 
privileges, at the end of the sophomore 





GENERAL VIEW OF THE NETWORK ANALYZER 


Showing the layout of the four sections, and the accompanying instrument tables. (A portion of the bridge — the 


used for the original calibration shows at the right.) 


cords primarily in Mathematics and 
Physics. For want of better terms the 
sections are designated as fast, inter- 
mediate, or slow, though the scope of 
work in all sections is the same. The 
motive behind this grouping is to take 
cognizance of the fact that different 
_ students learn with varying degrees of 
ease and rapidity. In the slow section 
drill and repetition are the order 
whereas instruction in the fast sections 
is characterized by less textbook work, 
more mathematics, and the use of more 
collateral sources of information. The 
object is to strengthen the grasp and 
deepen the understanding rather than 
to increase the range of the subject 
matter. 


year on the basis of the excellence of 
their previous scholastic records and 
personal qualifications. Honors Groups 
students may attend the usual class 
exercises or not as they wish, are ex- 
pected to avoid unnecessary repetition 
by solving only those practice problems 
which illustrate principles new to them 
and are given considerable latitude in 
the pursuit of laboratory investigations. 
They are required to attend all previ- 
ously announced written quizzes in all 
their subjects and are expected to pass 
creditably the usual term examina- 
tions. For the purpose of assisting in 
making progress orderly and in over- 
coming unusual difficulties, general 
counselors are available from the staff 
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of the Electrical Engineering Depart- 
ment and special conferees from the 
staffs of other departments in which 
honors students take subjects. Honors 
students are expected to work pri- 
marily under the direct guidance of 
these men and by doing a large amount 
of reading collateral to their field of 
study, rather than by attending a 
large number of set exercises. 

The work for all students in the 
undergraduate laboratories has been 
placed on a somewhat more independ- 
ent basis for the purpose of securing 
greater originality and initiative. Prac- 
tically all students are dealt with by 
means of a conference system, 
a feature of which involves the 
keeping of continuous note- 
books of experiments for the 
entire term. This results in 
closer contact between stu- 
dents and instructors and in a 
better correlation of the indi- 
vidual experiments. 

As has been the custom for 
several years, a series of collo- 
quiais being held by meninvited 
from industry in order to show 
the relationship of the scienti- 
fic aspects of the curriculum 
to actual engineering work. 
This year these colloquia are 
being led by engineers from the 
Westinghouse Electric and 
Manufacturing Company, the 
General Electric Company, the 
Weston Electrical Instrument 
Corporation, and the Bell Tele- 
phone Laboratories. 


HE research work of the 
Electrical Engineering De- 
partment is carried on prima- 
rily for its educational value, 
but many developments turn 
out to be of great practical 
importance as well. Some of 
outstanding ones are 
worthy of mention. 

The most important recent 
development is the alternating current 
network analyzer. This is a device for 
determining voltage, current, power, 
and phase angle under circumstances 
of normal system operation, short- 
circuit analysis, or stability studies. 
The apparatus (located in the electrical 
engineering research laboratory) was 
built in codperation with the General 
Electric Company, and while primarily 
for educational purposes, is available to 
practicing engineers for the solution of 
their problems. 

Two new integraphs are in the proc- 
ess of development. One of these is 
an outgrowth of the old integraph 
which has attracted such wide atten- 
(Continued on page 118) 
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A world-wide market place 


Eighty-five per cent of the world’s tele- 
phones can be reached from any telephone 
of the Bell System. This includes those of 
Canada, Cuba, Mexico, and—by the new 
radio-telephone link spanning the Atlantic 
—most of the countries of Europe. 

Already many American business men are 
using this service to expedite the transac- 


tion of foreign business and are finding it 
quick, convenient and profitable. 

The future possibility of talking directly 
with almost anyone in the world who has 
access to a telephone is enough to stimulate 
any man’s thinking—not only from an 
engineering standpoint, but because of its 
significance to American industry. 


BELL SYSTEM 


eA nation-wide system of inter-connecting telephones 








WORK HAS 


JUST BEGUN, 





of Technology participate in the de- 
struction of property and otherwise 
behave ungentlemanly in public, it is 
hardly reasonable to assume that while 
each of these students no doubt was a 
gentleman and a scholar in Middle- 
town High School and lived in a home 
where ill manners were effectively 
curbed, somehow the Massachusetts 
Institute of Technology has done 
strange things to him. But even if 
this were true the situation would not 
be without an encouraging aspect, for 
if the workings of such a remarkable 
process could be fathomed it might be 
possible to work it backwards and thus 
produce in four years from even the 
most raw material, ripe scholars of a 
most advanced sort. 

The hope of achieving the aims of 
education resides fundamentally in the 
quality of students and staff and in 
the existence of cordial relations of 
coéperation between them. Just as 
natural energy is more to be respected 
than the mechanical contrivances for 
its utilization, so the mechanics of 
the educational processes are of some- 
what secondary importance. However, 
the steam turbine or the uniflow 
engine is. vastly more effective than 
Watt’s atmospheric engine; present- 
day water-wheels are much superior 


to the paddle-wheel affairs of the 


ancients. And so in education it is 
desirable to use educational schemes 
which are most effective, in order to 
derive the maximum results from the 
potentialities. 

The series of subjects, Principles of 
Electrical Engineering, and the Elec- 
trical Engineering Laboratories, form 
the trunk of the courses in electrical 
engineering. In the former the theory 
is propounded and explained, and illus- 
trated by means of problems; in the 
latter it is further illustrated, and 
verified by means of experiments. 

In the subjects, Principles of Elec- 
trical Engineering, which extend from 
the middle of the sophomore year to 
the end of the senior year, fundamental 
laws of the electric, dielectric and 
magnetic circuits, principles of direct- 
current machinery, alternating cur- 
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rents, alternating-current machinery, 
and electric power transmission and 
distribution are studied. In _ these 
subjects the emphasis is upon principles 
and not upon details of design or 
practice. Instruction is given by means 
of two to four classes per week, weekly 
problem sections, practice problems, 
and term examinations. 

In the classroom work, recognition 
is made of the fact that all men do not 
learn with equal ease or speed. At the 
beginning of the second term of the 
sophomore year the students in Princi- 
ples of Electrical Engineering are 
divided into sections of about twenty 
men or less primarily in accordance 
with their previous records in Mathe- 
matics and Physics. Ordinarily, there 
is a fast, an intermediate, and a slow 
section, or several sets of such sections, 
depending upon the number of stu- 
dents. After this initial selection, the 
students are watched closely as to 
performance in classroom discussion 
and in the weekly problem. Except for 
clear-cut mistakes in sectioning, no 
changes are made until about five 
weeks have passed, but throughout the 
term doubtful cases are discussed in 
conference by the teaching staff for 
the subject, and whenever it becomes 
evident that a student differs greatly 
from the average mental speed of his 
section he is moved either to a faster 
or slower section as seems advisable. 
This process continues throughout all 
the following terms of Principles of 
Electrical Engineering, but changes 
become fewer and fewer as_ time 
goes on. 

The scope of work in all sections is 
the same, but the method of treatment 
is quite different. In the slow section 
the textbook is adhered to rather 
closely and explained; there is consider- 
able of drill and repetition. A large 
number of illustrative problems are 
used. Mathematical work is supple- 
mented by the use of descriptive mat- 
ter for the purpose of creating clearer 
mental pictures. In the fast section 
the textbook is not touched upon very 
much by the instructor except in so 
far as special questions pertaining 
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thereto are raised. It is assumed that 
on the whole the students in the fast 
section are able to master the textbook 
without much aid and have time to 
spare. In this section, therefore, the 
work is more highly mathematical; 
collateral sources of information are 
suggested to the students and are used 
by the instructor; problems of a com- 
plexity more nearly that encountered 
in engineering work are proposed in 
class or are assigned to certain students 
for solution and discussion. The object 
is to deepen the understanding and 
strengthen the grasp of the subject, 
rather than to increase the range of 
the subject matter. In the intermedi- 
ate section the method of treatment is 
intermediate between that for the slow 
and that for the fast sections. 
Assignment to or transfer to a slow 
section need in no way be considered 
as a stigma. The system is designed to 
approximate the needs of individual 
students and shows consideration of 
that fact that men of nearly the same 
age learn at different rates and in 
different ways. It is no prediction that 
a man who now is mentally slow will 
always be so. Indeed it may be that 
some who find themselves leaders in 
the profession some years hence will 
owe at least a small part of that success 
to the fact that when they had not yet 
reached the mental agility later ac- 
quired they were handled in accordance 
with their needs at the time, and were 
not confused and discouraged by in- 
struction which went over their heads. 
Some students develop their mental 
processes very slowly and laboriously 
for a time until a point seems to be 
reached when vista after vista unfolds 
itself and progress is made with unex- 
pected ease and speed. Of course, in 
the case of men who are in a slow sec- 
tion because they fail to exert them- 
selves there is definite cause for con- 
cern, because they are not taking 
advantage of the opportunities before 
them. Furthermore, each student 
should endeavor constantly to improve 
his technique of learning; it should be 
the ambition of students in the slower 
(Continued on page 102) 
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sections to fit themselves for transfer 
to a faster one, and those in the fast 
sections should be jealous of their 
positions, though if conditions should 
become such that all sections could be 
run as so-called fast sections the staff 
would be first to rejoice. 

There has been a theory afloat 
amongst some of the staff, Professor 
Lansil for one, that due to the retro- 
active nature of the problem sections 
and to the inherent property of de- 
pendent sequence which characterizes 
the science, a successful student should 
be distinguished by a series of problem 
section records having a general up- 
ward trend and an unsuccessful student 
should be distinguished by a series of 
records having a general downward 
trend. Of course, in the case of stu- 
dents who reach the height of perfec- 
tion immediately and stay there no 
upward tendency can be detected from 
the records to clinch the view that these 
students really have been successful, 
and so they have to be given honors 
without further analysis. However, 
most of the present class have been 
shrewd enough to avoid this embarrass- 
ment, for the problem section records 


for the first few weeks afford some most’ 


gratifying possibilities for positive 
slopes approaching infinity. 

Figure 1 is a plot showing these 
curves for each section in the junior 
year direct-current machinery last 
term. The base line for each curve is 
at 6, the nominal passing grade when 
the maximum possible is 10. These 
curves, it will be noted, largely sub- 
stantiate the theory. Curious excep- 
tions are the points marked “x” on 
each curve. These represent the re- 
sults for the last problem section, 
which was (in accordance with a 
recent custom) a rather comprehensive 
review of the term’s work by means of 
questions of a qualitative rather than 
of a quantitative sort. It was pre- 
dicted that those who had mastered the 
principles most thoroughly (as shown 
by their rising slopes) would turn in the 
best papers on this test, while those 
whose slopes were negative would do 
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very poorly, but almost the contrary 
proved to be the case. Of course the 
explanation given is that those who 
had risen to affluence could not stand 
the prosperity and relaxed their efforts, 
while those who had been courting 
disaster recognized the need for a ninth 
inning rally. But curiously enough the 
corresponding plots for the senior year 
alternating-current machinery showed 
no such discrepancy for the last prob- 
lem section (of similar character) and 
so with a perfectly good explanation 
available there seemed to be no place 
to put it. But then, of course, by the 
time men become seniors they should 
be free from the vanities of accom- 
plishment and immune to the lure of 
relaxed effort, so thus the theory is 
returned to full esteem! 

An extension of the plan for section- 
ing for mental speed is the Honors 
Group Plan, though this is more com- 
prehensive, in that it affects all sub- 
jects of instruction taken by students 
in electrical engineering in the junior 
and senior years whether given by this 
department or by other departments. 
The aim is to instill a spirit of self- 
reliance, resourcefulness, and intellec- 
tual courage in students of exceptional 
promise by creating an independent 
atmosphere of work and a flexibility 
of requirements designed to meet 
individual needs. 

The most severe criticism which has 
been made of education in this country 
in recent years is that it has been 
planned to meet the needs of the aver- 
age student and makes little or no 
adequate provision for students of 
unusual brilliance. Thus it tends to 
level down as well as up. But the spirit 
of democracy has run out of bounds 
when it endeavors to keep men intel- 
lectually equal. While there are many 
excellent reasons for the education of 
the masses, and such _ educational 
efforts ought to be continued, it should 
be borne in mind that most of the really 
great advances in civilization have been 
due to the work of a very few gifted 
men. Arthur D. Little estimates the 
number of people in the whole world 
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who by their creative powers contrib- 
ute to the advancement of science to 
be one hundred thousand at the very 
most. This number of course includes 
many stars of second ordef and less, 
the number of stars of first magnitude 
probably being no greater than the 
number of fingers of the hands. The 
initiative of such persons is unduly 
hampered and the interest stifled by 
the rigidity and routine of ordinary 
schooling. It is notable that many 
such men were sheltered from con- 
ventional education due to ill health, 
poverty, or other misfortune. How- 
ever, in the case of the old universities 
of England, Oxford and Cambridge, 
where for generations especial atten- 
tion has been given to the students of 
unusual brilliance, many of the gradu- 
ates have become the leading statesmen 
and scientists of their times. Such 
names as Pitt, Gladstone, Balfour, 
Newton, Kelvin, Maxwell and others 
can be called to mind. But, even so, 
American educators are apt to distrust 
processes which have been used for 
long periods without change, because 
of a suspicion that this long period of 
apparent stability may indicate not 
that the ultimate has been attained, 
but merely that attempts at improve- 
ment have been abandoned, or perhaps 
that it is only the outward form and 
not the heart of the process which now 
persists. And there are differences of 
tradition, temperament, and environ- 
ment existing between the people of 
this country and England which make 
the transplanting of the English meth- 
od in form undesirable. Therefore 
American educators have sought only 
the fundamental principle which under- 
lies the success of the English method. 
This principle is believed to be found 
in the sense of responsibility, spirit 
of self-reliance, and initiative which 
follows from giving chosen students 
opportunity to develop these qualities. 

The workings of the Oxford system 
have been explained rather humorously 
by Stephen Leacock in “Oxford as I 
see it”: 

(Continued on page 104) 

















TOLMAN WELDING AND CUTTING TORCH 





Gives best results when used in connection with Tolman Patented 
Safety Automatic Regulators on the oxygen and acetylene cylinders. 


| ; Made by TOLMAN MANUFACTURING COMPANY Incorporated 1910 


19-21 West Third Street, Boston, Massachusetts 





















































fa pai 


Matra leee 














—- 





April, 1930 











Oxwelded pressure vessels constitute an outstanding 
example of the results which can be obtained through 
intelligent application of the oxy-acetylene process. 
Introduction of oxy-ccetylene welding into the pro- 
duction of large pressure vessels has resulted in in- 
creased dependability, and noteworthy contributions 
to the knowledge of the best methods of design. 

Never before has it been possible to test full size 
pressure vessels actually to destruction. With oxwelded 
construction, however, it has been possible to test each 
design until the plate itself failed and to correct any 
weaknesses discovered in design or materials. Test 
pressures of three times the working pressure are 
standard for oxwelded pressure vessels. 


From time to time the oxy-acetylene industry is 
in the market for technically trained men. It 
offers splendid opportunities for advancement. 


The Linde Air Products Company —The Prest-O-Lite Company, Inc. — Oxweld Acetylene 
Company — Union Carbide Sales Company — Manufacturers of supplies and equipment for 
oxy-acetylene welding and cutting — Units of 
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“Oxford trains scholars of the real 
type better than any other place in the 
world. Its methods are antiquated. It 
despises science. It has professors who 
never teach and students who never 
learn. It has no order, no arrangement, 
no system. Its curriculum is unin- 
telligible. . . . Oxford is much smaller 
in numbers, for example, than the 
State University of Minnesota, and is 
much poorer. ... To mention Ox- 
ford beside the 26,000 students of 
Columbia University sounds ridiculous. 
In point of money the $30,000,000 
endowment of the University of Chi- 
cago . . . seem[s! to leave Oxford no- 
where. Yet the peculiar thing is that 
it is not nowhere. By some queer proc- 
ess of its own it seems to get there 
every time. 

“The effect of the comparison is 
heightened by the peculiar position 
occupied at Oxford by the Professor’s 
lectures. In the colleges of Canada and 
the United States the lectures are sup- 
posed to be a really necessary and 
useful part of the student’s training. 
Again and again I have heard the 
graduates of my own college assert that 
they had got as much, or nearly as 
much, out of the lectures at college as 
out of athletics or the Greek-letter 





Engineers and contractors know that 
BUFF performance is accurate and sure 
— without having to adjust the transit 
once. 


We will, on request, mail a 4-inch high Bas- 
relief of Nickel-silver — being an exact 
likeness of the “‘Engineer’s Best Friend”’ 
— “the Buff Transit.” 


Write for the BUFF Catalog No. 20M to 
Henry A. Burr, M. I. T. ’05 


Buff & Buff Mfg. Co. 


Jamaica Plain, Mass. 









THE TECH ENGINEERING NEWS 


The Honors Group Plan 


(Continued from page 102) 


society or the Banjo and Mandolin 
Club. In short, with us the lectures 
form a real part of the college life. At 
Oxford it is not so. The lectures, I 
understand, are given and may even 
be taken. But they are quite worthless 
and are not supposed to have anything 
much to do with the development of 
the student’s mind... . 

“It appears further that the pro- 
fessors themselves are not keen on their 
lectures. If the lectures are called for 
they give them; if not, the professor’s 
feelings are not hurt. He merely waits 
and rests his brain until some later 
year the students call for his lectures. 
There are men at Oxford who have 
rested their brains in this way for over 
thirty years; the accumulated brain 
power thus dammed up is said to be 
colossal. 

“T understand that the key to this 
mystery is found in the operations of 
the person called the tutor. It is from 
him, or rather with him, that the 
students learn all that they know; one 
and all are agreed on that. Yet it is 
a little odd to know just how he does 
it. “We go over to his rooms’ said one 
student, ‘and he just lights a pipe and 
talks to us.’ ‘We sit around with him,’ 
said another, ‘and he simply smokes 
and goes over our lessons with us.’ 
From this and other evidence I gather 
that what an Oxford tutor does is to 
get a little group of students together 
and smoke at them. Men who have 
been systematically smoked at for four 
years turn into ripe scholars. ... A 
well smoked man speaks and writes 
English with a grace that can be 
acquired in no other way... . 

“In what I have said above I seem 
to have been directing criticism against 
the Oxford professors as such; but I 
have no intention of doing so. For the 
Oxford professor and his whole manner 
of being I have nothing but profound 
respect. Here indeed is the greatest 
difference between the modern up-to- 
date American idea of a professor and 
the English type. ... A university 
professor in America is now a busy, 
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hustling person, approximating as 
closely to the business man as he can 
manage todo... . 

“The American professor deals with 
his students according to his lights. It 
is his business to chase them over a 
prescribed ground at a prescribed pace, 
like a flock of sheep. They all go 
humping together over the hurdles, 
with the professor chasing them with 
a set of ‘tests’ and ‘recitations,’ 
‘marks’ and ‘attendances,’ the whole 
apparatus obviously copied from the 
time clock of the business man’s 
factory. ... It puts a premium on 
dullness and a penalty on genius. 
It circumscribes that attitude of mind 
which is the spirit of real learning. 

“The whole system at Oxford is 
such as to put a premium on genius and 
to let mediocrity and dullness go their 
way. On the dull student Oxford, after 
a proper lapse of time, confers a degree 
which means nothing more than that 
he lived and breathed at Oxford and 
kept out of jail. This for many stu- 
dents is as much as society can expect. 
But for the gifted student Oxford offers 
great opportunities. There is no ques- 
tion of hanging back until the last 
sheep has jumped over the fence. 
. . . [Each student] may move for- 
ward as fast as he likes, following the 
bent of his genius. If he has in him 
any ability beyond that of the common 
herd, his tutor, interested in his 
studies, will smoke at him until he 
kindles him into flame. ... The 
American professor has no time to be 
interested in a clever student. The 
student of genius merely means to him 
a student who gives him no trouble, 
who passes all his ‘tests’ and is present 
at all his ‘recitations’. . . . The ever- 
lasting principle of equality has inserted 
itself in a place where it has no right 
to be and where irregularity is the 
breath of life.” 

In contrast to this it is interesting to 
note the closing portion of a letter 
printed in the Open Forum of The 
Tech in reply to an editorial which 

(Continued on page 106) 
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precipitated considerable of the dis- 
cussion referred to at the beginning 
by pointing to certain alleged advan- 
tages of European education. It read: 

“Lastly this fellow deliberately 
champions the European policy of 
cultivation of the tenth and neglect of 
the nine-tenths. The United States 
have always stood for the masses, and 
the United States have succeeded. 
Yes, gentle writer, we remain satisfied.” 

Fears of this sort are sheer nonsense. 
The introduction of educational proc- 
esses designed to meet the needs of 
the exceptional does not mean the 
withdrawal of processes found to be 
suited to the average. But to insist 
that the same educational process must 
serve for all, or that the same educa- 
tional opportunity is due to all by right 
is to ignore the fact that all men are 
created dependent and unequal. It 
seems fundamental that educational 
processes can be relied upon for effec- 
tiveness only in so far as they take 
into account the circumstances of those 
to be educated. 

In the Honors Group Plan of this 
Department, students are chosen for 
the Honors Group of their class at 
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the end of the sophomore year from 
those who apply for the privileges, 
largely on the basis of the excellence 
of their previous records, particularly 
in Mathematics, Physics, Chemistry, 
and Applied Mechanics, and the work 
in Principles of Electrical Engineering 
up until the time of selection. The 
opinions of various members of the 
staff with regard to the intellectual 
capacity, ambition, resourcefulness, 
sense of responsibility, definiteness of 
purpose, and power for sustained effort 
also are important elements in the 
selection. 

The students in the Honors Groups 
are privileged to attend the class exer- 
cises of the regular subjects or not, as 
they individually please. Of the prac- 
tice problems assigned to the classes, 
the honors students are privileged to 
work out such numbers as they indi- 
vidually please, but each is encouraged 
to spend time over the details of only 
those that are new to him, thus avoid- 
ing loss of time by unnecessary repeti- 
tion. All are expected to do the work 
of the regular weekly electrical engi- 
neering problem section and to attend 
all previously announced written quiz- 
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zes and all their subjects, and are 
expected to pass with distinction the 
usual term examinations. At the end 
of the senior year the honors students 
are given a comprehensive examination 
covering the field of electrical engineer- 
ing and its collaterals, in order to 
obtain for them and for the staff an 
indication of their general grasp upon 
the field of study as a whole and the 
relationships of its parts. In the past 
this examination has been voluntary 
and has carried no weight in connection 
with graduation. However, the inter- 
est of the honors students has been so 
great and the results so satisfactory 
that it has been decided to introduce 
the comprehensive examination as a 
requirement for honors students this 
spring, and to waive certain term 
examinations in its favor. 

The laboratory work of each term 
which usually consists of a series of 
specific assignments, consists for honors 
students in the Electrical Engineering 
Laboratories of a general assignment 
relating to the principles of construc- 
tion and the characteristics of the cir- 
cuits, instruments, and machinery 

(Continued on page 108 
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treated during the terms with specific 
problems and method of work thereon 
determined largely by the interest of 
each student. The usual laboratory 
reports are omitted, and the report for 
each student consists of a notebook 
containing an outline of his plan for 
the term, the record of his various 
investigations, his comments, and a 
brief summing up toward the end of 
the term of his accomplishments and 
progress during the term. Honors 
students who become interested in a 
particular investigation even as early 
as the junior year, that may be devel- 
oped into a suitable thesis project, 
may substitute this for a larger part 
of the usual electrical engineering 
laboratory work. 

For the purpose of assisting in the 
orderliness of progress, overcoming of 
unusual difficulties, and stimulation to 
independent and original work there 
are available for each of the Honors 
Groups a general counselor from the 
staff of the Department and special 
conferees from the staffs of other 
departments in which the honors stu- 
dents take subjects. It is expected 
that the honors students will work 
mostly under the direct guidance of 
these men rather than by attending set 
exercises, and that advantage will be 
taken of the opportunity which free- 
dom from fixed schedules provides for 
considerable reading and study related 
to the subjects of the curriculum. 
Substitution of subjects in the curricu- 
lum is permitted in order to accommo- 
date particular tastes and interests of 
individual students, provided that 
these substitutions do not carry the 
student too far afield. 

The features outlined necessitate 
each honors student’s whole-hearted 
acceptance of the responsibility of 
effectively planning and carrying out 
his method of study, with the counsel 
and advice of his counselor and con- 
ferees. Such individual acceptance of 
responsibility is fundamental to the 
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success of the Honors Group Plan. 
Each honors student is his own task- 
master, for the external compulsion 
and discipline has been largely removed 
and must be replaced by an internal 
discipline. 

This lesson of self-administration is 
a difficult but most valuable one to 
learn. In fact, critics of the plan as 
outlined would maintain that young 
men who have turned twenty are too 
irresponsible and boyish to expect 
them to have judgment sufficient to 
run their own affairs, and that to do 
so is to court disaster. But, as James 
Truslow Adams says in his essay, “Is 
America Young?” 

“There is a time to stop telling a boy 
he is young. There comes a time when 
we must tell him to be a man, to doa 
man’s work and try to think a man’s 
thoughts. If we keep on coddling him 
and telling him he is a child of whom 
nothing is expected, we are not likely 
ever to make a man of him.” 

In the opinion of many, this time 
should come long before it ordinarily 
does in American education. William 
E. Wickenden, director of an_ in- 
vestigation of engineering education 
conducted by the Society for the 
Promotion of Engineering Education 
says in one of his reports: 

“We have to compensate for the 
results of a scheme of secondary edu- 
cation . . . comparatively flabby and 
superficial. . . . We shall lag in the 
higher stages of technical education 
unless we can get our abler students to 
assume much more initiative. Our 
whole set-up tends to become a scheme 
to give students an education. Too 
often our colleges are highly elaborate 
schoolhouses, our students are over- 
grown schoolboys, and our professors 
glorified school masters. . . .” 

The author has been listening to 
Professor Weiner’s general study, His- 
tory of Philosophy. After several weeks 
of most interesting discussion had gone 
by, a young neighbor remarked that he 








April, 1930 


wished to know how the professor was 
going to “mark” in the course: no 
attendance had been taken and appar- 
ently no other tangible data had been 
gathered to date. True, a book con- 
taining parts of the writings of a 
number of philosophers had _ been 
recommended, but it seemed to include 
some that were not “required.”’ A little 
questioning brought out the fact that 
this student had been accustomed to 
classes where the taking of attendance 
was the opening rite, and where the 
requirements had a definiteness which 
enabled one to aim directly at them 
without the worry of feeling it wise to 
provide a rather indefinite factor of 
safety. In fact, in one class, he said, 
the law laid down was that those who 
were present at every exercise and kept 
awake would surely pass. This, of 
course, is an exaggeration, but serves 
to illustrate the attitude of which 
Mr. Wickenden speaks. 

Now much of the spirit which caused 
the inauguration of the Honors Group 
Plan in this Department five years 
ago has filtered into the whole scheme 
of its undergraduate instruction. De- 
tailed rules and requirements gradually 
have been lessened as it has been 
recognized more and more that while 
young men may not have judgment of 
a very high order, such cannot be 
expected to be developed by the 
restriction of opportunity for exercising 
it. In this discussion an attempt has 
been made to show that while the 
Department expects.that the work of 
all students who seek the degree of the 
Institute will be of high quality, 
recognition has been made of the 
intellectual differences which exist 
among men, and provision has been 
made to treat men as individuals, in so 
far as it is practicable. It is felt that 
by the division of the students into 
small groups, the advantage of inti- 
macy of contact between students and 
instructors claimed by small colleges 

(Continued on page 112) 
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They embody outstanding features found in no other Radius Gage. Each gage is a separate 
unit, plainly marked with its radius size, and carrying both the internal and external forms. 


Set consists of 16 sizes from 1/32 to 17/64” radii by 64ths, all in attractive folder. 
The cuts at upper right show but a few of their many uses. 
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One of the two 8,000 h.p. vertical centrifue 
umps built by Worthington for the 
Rocky River Power Plant .. . the largest, in 
point of horsepower, yet installed in America 
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Remarkable view from the air of the Rocky River 
Development of the Connecticut Light and Power 
Compuny at New Milford, Conn. 





VEN in this rapid age, when achievements in hydraulic en- 
gineering are accepted as a matter of course, an exceptionally 
interesting installation attracts attention to its builders. 


Take the Rocky River Project for instance .... where the 
U. G. I. Contracting Company built, for the Connecticut Light 
and Power Company, a vast “storage battery” in the form of a res- 
ervoir of 844 square miles area and approximately 230 ft. above 
its water supply. 


Water is pumped into the reservoir by two 8,000 h. p. motor- 
driven W orthingtonVertical Centrifugal Pumps, each with a capac- 
ity of 112,500 gallons per minute. In recent tests by Professor 
Charles M. Allen, Worcester Polytechnic Institute, these pumps 
showed an efficiency of 91.9%. - 


The soundness of Worthington’s solution to the difficult hy- 
draulic problem presented, backed by a record of 89 years in pump 
building, was the determining factor intheselection of Worthington 
Pumps for this important project. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
Works: Harrison, N. J. Cincinnati, Obie Buffalo, N.Y. Holyoke, Mass. 
Executive Offices: 2 Park Avenue, New York, N.Y 
GENERAL OFFICES: HARRISON, N. J. 
District Sales Offices: 
Bostox. CINCINNATI DENVER HOUSTON haw ORLEANS frrtasunca SAur LAKE rtY Tusa 


Branch Offices or Representatives in Principal Cities of all Foreign Countries 
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Fig. 352, Jenkins Standard Bronze 
Swing Check Valve, screwed. 


for “extra innings” 


Like a good pitcher, a good valve should 
havethe staminato go the whole route. 


Jenkins Valves not only have this 
quality, but they have the additional 
reserve strength for ‘‘extra inning’’ 
performance. Jenkins are cast only of 
the finest valve metals. They are 
accurately machined and _ threaded, 
carefully assembled and subjected to 
wide safety tests at the Jenkins factory. 


That is why Jenkins Valves stand up in 
any service, in plumbing, heating, 
power plant or fire protection piping. 


Send for a booklet descriptive of 
Jenkins Valves for any type of 
building in which you may be 


interested. 


JENKINS BROS. 


80 White Street . . . New York, N.Y. 
524 Atlantic Avenue . . . Boston, Mass. 
133 No. Seventh Street . Philadelphia, Pa. 
646 Washington Boulevard . Chicago, Ill. 
JENKINS BROS., LIMITED 
Montreal, Canada London, England 
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Productive Cutters 


Pile Up Chips -- 


Deep cuts—fast speeds—it takes good cutters to pile 
up chips steadily and to keep production at the highest 
level. Cutters which will stand up for long periods of 
time under heavy loads are a distinct asset to every 
manufacturer. 

Brown & Sharpe Cutters stand up well on all types 
of work with few interruptions for sharpening (sharp- 
ening cutters means loss of productive man and ma- 
chine time). By reducing these maintenance costs, 
Brown & Sharpe Cutters give lowest “real cutter cost.” 

Our No. 31 Catalog lists the complete line. Copy sent 
on request. Brown & Sharpe Mfg. Co., Providence,R.I. 


Brown & Sharpe 


Cutters 
“Cost Less When You Figure Real Cost’’ 
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es CSL ALERTS Manufacturing Company, T.L. Smith Company, Parsons 
Company, C. H. & E. Manufacturing Company, and the 


Kwik-Mix Concrete Mixer Company to form the 
National Equipment Corporation. 

Each one of these companies has been a pioneer and a 
leader in its field—each one is a familiar name wherever 
construction work is in progress the world over. Their 


products of quality have exemplified the integrity of each 





organization and brought confidence over a long period 
KOEHRING f 
Pavers, Mixers; Power Shovels, Pull or years. 
Shovels, Cranes, Draglines; Dumptors. 
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Cebensinsi: Manes Mhesite Now thev are united in National Equipment to give still 
Equipment; Cars, Buckets, E - . ‘ 
Derricks. greater service in manufacturing construction machinery 
T. L. SMITH 
Tilting and Non-tilting Mixers, 
Pavers, Weigh-Mix. 
PARSONS 


‘Rae Receveten, Bahl. N. E. C. is an operating unit with greater facilities to 
C.H. & E. : ’ f 
Portable Saw Rigs, Pumps, develop and perfect construction equipment. It is a 
Hoists, Material Elevators. 


KWIK-MIX pioneering step for increasing achievement. 


Mixers — Concrete, Plaster 
and Mortar. 


National Equipment 
Corporation #225 


of super-quality. In this greater organization coopera- 


tive engineering and research become a realization — 
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The Honors Group Plan 


(Continued from page 108) 


is gained, without the attendant loss 

due to smallness of the staff. In this 

Department, each student can expect 

to have fairly close association with a 

half dozen or more members of staff 

during his undergraduate life, and in 
addition have access to many others of 
the staffs of this and other departments 
for the discussion of particular prob- 
lems. It is the hope of the staff that 
the students of this class soon will 
learn to make use of this privilege as 
one of the most valuable aids to self- 
education, which after all is the only 
kind of education that there is. As 

Walt Whitman has said: 

“Wisdom is not finally tested in 
schools, 

Wisdom cannot be pass’d from one 
having it to another not having it, 

Wisdom is of the soul, is not sus- 
ceptible of proof, is its own proof, 

Applies to all stages and objects and 
qualities and is content, 

Is the certainty of the reality and 
immortality of things, and the 
excellence of things: 

Something there is in the float of the 
sight of things that provokes it 
out of the soul.” 


ON, 
rm 


SINCE 1878 
The 
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The Engineer and the Stock Market 


(Continued from page 91) 





the self-winding ticker was not very 
greatly in excess of 300 characters per 
minute. Design proceeded along the 
lines of well known principles, through 
experience with other printing tele- 
graph apparatus and systems but with 
the added problem of increasing the 
speed considerably beyond that which 
any printer for quotation service had 
heretofore operated. The new high 
speed ticker is, therefore, a cumulative 
result of developments and improve- 
ments in design rather than any start- 
ling invention or adoption of new prin- 
ciples. The final design was effected 
only after construction of a large num- 
ber of laboratory models and extensive 
tests and observations of their opera- 
tion with successive improvements in 
features of each design. The final in- 
strument operates at 500 characters 
per minute or nearly twice the speed 
of the old step-by-step tickers while 
requiring the use of only one main line 
wire instead of two. 

There are three limitations to in- 
creasing the speed of a ticker operated 
on the step-by-step principle: first, a 
considerable amount of power must be 
supplied to the ticker over the tele- 
graph signal wires; second, a consider- 


STAN DARD BY WHICH 
QUALITY IS JUDGED 


inall forms of 


RUBBER INSULATED WIRE anv CABLE 
VARNISHED CAMBRIC WIRE anoCABLE 
IMPREGNATED PAPER CABLE 


AND TAPES 
Manufactured by 


ON THE 


“ Qkonite Company | , 
The Okonite-Callender Cable Co. a 


SO! FIFTH AVENUE, NEW YORK,- N.Y. 
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able amount of time is required to 
rotate the typewheel from one printing 
position to another as the alternating 
current impulses which control this ro- 
tation cannot be sent at a speed greater 
than ordinary automatic telegraph sig- 
nalling speed; third, two signal wires 
are required to operate the ticker. 

The new high speed ticker develop- 
ment, therefore, took place along the 
lines of reducing the operation to one 
wire control; reducing the amount of 
signalling current required; furnishing 
a local source of power at the ticker; 
and a change of code which would not 
require so many transmitted impulses 
to control the position of the typewheel. 


THE high speed ticker operates on a 
start-stop principle similar to Sim- 
plex printers which are coming into 
general telegraph use. A local source 
of power is supplied by having a small 
electric motor furnish the driving 
means for rotating all of the moving 
elements in the ticker and perform the 
operations of shifting, printing, rotat- 
ing the typewheel or other mechanical 
movements. 

Instead of the step-by-step code of 

(Continued on page 116) 
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Where Air Power 
backs service 
to 650,000 
Customers 


The new 
Balanced 
Angle 
Compres- 
sorforthe 
Chicago 
Rapid Trans- 
it Company’s 
paint shop. The first 
Sullivan compressor 
bought by the com- 
pany 21 years ago, is 
still in operation. 


—a great 
railway swells 
profits with 

Balanced Angle Compressors 


Fifty-six hundred trains speed daily over the Chicago 
Elevated Lines. During rush periods trains enter the 
“Loop” eighteen seconds apart—discharging 1500 pas- 
sengers a minute, 


Safe, fast service requires cars kept in condition. Profits 
for the road makes low upkeep essential. And alert 
management has found numerous ways to speed repairs, 
and swell profits—with compressed air. 


Air spray painting has reduced hand labor from sixteen 
hours, to two hours, per car. Compressed air cuts out 
rivets, sets new ones, drills, sandblasts, runs a disc 
sander on flat surfaces, tests brakes, hoists materials. 


And now, the management has taken another step in 
economy. After using Sullivan single stage compres- 
sors for twenty-cne years, they have adopted the modern 
Sullivan Balanced Angle — the choice of leaders in 
every industry. 

Free Booklets on Request 


S UlIVAN 


Sullivan Machinery Company 
815 Wrigley Bldg. Chicago, U. S. A. 
Offices in all principal cities of the world 
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Used by Leaders 
in Every Industry 


AILEY PRODUCTS, already so 
firmly established in the Central 
Station Field that they are standard 
equipment in more than 95% of the up- 
to-date plants, are now being used more 
and more by the leaders in every line 
of industry—where they are reducing 
the losses, improving combustion con- 
ditions and providing accurate, reliable 
and trustworthy data for accounting 


systems. 


BAILEY PRODUCTS 


Automatic Control Liquid Level Gages 
Boiler Meters Manometers 

Coal Meters Multi-Pointer Gages 
Draft Recorders Pressure Recorders 
Drainage Controls Pump Controls (Group) 
Feed Water Regulators Pump Governors 

Fluid Meters Selsyn Operated Gages 
Gas Flow Meters Tachometers 

Gravity Recorders Temperature Recorders 


V-Notch Weir Meters 


Bailey Meter Co. 


Cleveland, Ohio 


BAILEY METERS 


AND BAILEY 
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Study Engineering 
In Cool Colorado 


Golden is at the foot of the Rocky Mountain Range. 
Twelve miles to the east lies Denver, with 325,000 inhab- 
itants. To the west is the great Continental D: vide, with 
streams and forests and snow-capped peaks rising to the sky. 


Engineering Summer School of the 
Rocky Mountain Region 


Basic engineering courses in Mathematics, Chemistry, 
Physics, English and Design. Also Assaying, Geology, 
Analytical Mechanics, Graphic Statics, Strength of Mate- 
rials and Plane and Mine Surveying. Preparatory Subjects 
of Chemistry, Physics, Advanced Algebra and Solid Geom: 
etry offered for students deficient in entrance requirements. 


June 30 to August 22, 1930 


This Summer Session is given especially for students 
who wish to make up work or to secure additional credits. 
All work is conducted by the regular Faculty of the School 
of Mines. For catalog of the Summer Session, write to the 
Registrar for Booklet L-i7. 


Colorado School of Mines  €cicsato 
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Whatever the application there’s 
a Tycos Instrument for it. Each 
is the result of exact investigation 
into the service requirements 4 
surrounding each application.A | 
line, complete and uninterrupt- 

ed, embracing instruments for 

every purpose into which the fac- 

tors of heat or temperature enter. 





Catalogs on Request 


Taylor Instrument Companies 


ROCHESTER, N.Y., U.S. A. 











CANADIAN PLANT MANUFACTURING DISTRIBUTORS 
TYCOS BUILDING IN GREAT BRITAIN 
TORONTO SHORT & MASON,LTD ,LONDON,E.17 
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oe At Penn State.. 


Here, in the heart of the 
Allegheny Mountains, 
you find the Taylor 
Stoker in the heating 
plant of Pennsylvania 
State College. North and 
South, East and West, the 
Taylor Stoker is the 
choice of the experts who 
specify equipment for 
university power plants. 


AME RICAN ENGINEERING 


AMERICAN 





ENGINEERING COMPANY, 





ARAMINGO AVENUE, PHILADELPHIA 











2441 








Friction or anti-friction is the difference 
between building upon a sand foundation 
or upon a sound foundation... “Timken 
Bearing Equipped.” 


Industry either lays itself wide open to 
Waste and pays a heavy friction-tax...or 
sets up a safeguard and reaps the result- 
ing profits. 


The kind of anti-friction protection is im- 
portant ...to select the bearing that carries 
all burdens, whether the load is all radial, 
all thrust, or both in any combination... 
and student engineers will do well to re- 
member that full protection is based 
squarely upon Timken tapered construc- 
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tion, Timken POSITIVELY ALIGNED 
ROLLS and Timken-made steel. 


This group of exclusive Timken advan- 
tages puts production on a modern basis. 
Machine life becomes self-perpetuating. 
Power loss, lubricant and maintenance 
costs lose their significance and dwindle 
to decimals. 


In lathe spindles or rolling mills; in steam 
shovels or mine cars or railroad trains— 
a wave of replacement surges over the na- 
tion—a protest against Waste—headed by 
the national symbol and safeguard— 
“Timken Bearing Equipped,” the Corner 
Stone of Industry. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 
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the previous tickers which averaged 
sixteen current units for each character 
printed, a permutation code is used, 
which, with start and stop impulses 
added for each character, makes a total 
of eight unit current impulses for each 
character. There is only one magnet 
in the new ticker, its coil being con- 
nected directly in the main line signal 
circuit. Impulses coming over the sig- 
nal wire change the position of the 
armature of this relay but are not re- 
quired to do any other work. The posi- 
tion of the relay armature merely 
controls the selecting and operating 
functions of the ticker and the motor 
performs all the work. 

Normally, when no signalling im- 
pulses are being received all of the 
mechanism of the ticker except the 
motor itself and its pinion is at rest. 
The accompanying photograph (Fig- 
ure 3) shows a certain portion of the 
mechanism of the high speed ticker. 
A motor located at the back of the 
ticker drives two shafts, one directly 
above the other. The lower shaft car- 
ries the typewheel and is rotated by 
means of a friction clutch. The upper 
shaft is also rotated through a friction 
clutch and carries the selection mech- 
anism. 


Made Rite 
Works Rite 


No. 000U 


PRICE 
$36.00 


DIMENSIONS 


Wears Rite 


Offset of Drill 


IG DOG Bee!" .......0:.00..005..0000528 
en .. Te aE 


Manufactured by 


INCORPORATED 


“CLARK’S” Wonder Drill 


















Capacity of Chuck .....0000000000000..... lYy4-inch 
Length over all ........................ 7\4-inches 


from Edge of Frame........ 27 /32-inch 
2000 RPM 
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Locking device supplied for continuous running if desired $1.00 extxa 





James Clark, Jr. Electric Company 


600 Bergman Street, Louisville, Kentucky 


Write for General Tool Catalogue 
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The upper friction clutch is released 
when the start impulse is received on 
the main line magnet and allows the 
selection mechanism to start rotating. 
This rotates exactly in phase with the 
incoming selection impulses so that it 
is in a certain definite position when 
each of the arriving selection impulses 
actuate the main line magnet. The 
polarity of the signal impulses is 
changed depending on whether any 
particular signal is marking or spacing. 
These in turn, through the selecting 
cam drum, set little storage fingers in 
a certain position. All of the selecting 
units of one character are stored thus 
before any attempt at positioning the 
typewheel is made. 

Immediately after all of the selecting 
impulses of one character are received 
a transfer action takes place, which 
transfers all of these mechanically 
stored selection impulses into a stop 
disc unit. These set the code plates or 
discs in either marking or spacing posi- 
tion and these in turn allow a certain 
one of 30 stop pins to fall into a select- 
ing slot. The typewheel then starts 
rotating. This carries on the shaft 
with it a typewheel stop arm which 
strikes against the selected stop pin 
and causes the typewheel, therefore, 
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In the relentless sweep of modern 
industrial progress, the engineer 
today finds ever greater need for 
the assistance of optical science. 
Countless processes call for the in- 
creased accuracy in control of raw 
materials and finished products 
that can come only from precision 
instruments of special 


635 St. Paul St. 
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to come to a stop at this particular 
selected position. 

With the typewheel thus put in posi- 
tion, certain operating functions take 
place through cam operated mech- 
anism driven by the electric motor. 
The printing hammers are forced up- 
ward by this operation, pressing the 
paper tape against the typewheel and 
printing the selected character. Im- 
mediately following this the tape is 
stepped ahead. The shift from figures 
to letters takes place at the same time 
that the selecting code discs are being 
set in position. During the time that 
the typewheel is rotating to its new 
selected position and while the printing 
and tape feeding operations are taking 
place, the selection impulses for the 
next following character are being re- 
ceived by the main line magnet and 
are being stored in the selection mech- 
anism. This is one important feature 
in the design which permits of higher 
speed, namely, the fact that one char- 
acter is really stored in the ticker 
mechanism and is being printed while 
the selection impulses for the next fol- 
lowing character are being received and 
stored. 


(Continued on page 118) 





B. & L. Laboratory Wavelength Spectrometer 


Super-Eyes of Industry 


Today, Bausch & Lomb supply 
special optical instruments to a 
wide variety of industries. In 
many instances, these Bausch & 
Lomb products have effected pro- 
nounced economies and radically 
improved accuracy. 

Let us consult with you con- 
cerning your specific optical re- 
quirements. 


BAUSCH & LOMB OPTICAL CO. 







Rochester, N. Y. 
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MATHEWS FIRE HYDRANTS 


CAST IRON 
PIPE 


Sand Spun 
or 
Sand Cast 


for 
Gas and 
Water 


FITTINGS 


FOUNDRIES AND WORKS, FLORENCE, NEW JERSEY 


HE “MATHEWS” FIRE HYDRANT dates 

back to the late sixties, when Hydrants were 
largely the product of local foundries and the designs 
many and varied. 

“MATHEWS” immediately gained favor and rapidly 
became the STANDARD for COMPARISON. 

Today, with over three hundred thousand in service, 
it occupies first place, and the long list of users is con- 
stantly growing. 

Our long experience has brought steady improve- 
ment in the details of construction, but because of the 
fundamentally sound principle there has been no radi- 
cal change in the essential features of design. Correct 
design and substantial construction account for the 
success of the “MATHEWS” Hydrant. 


CAST CENTRIFUGALLY IN SAND MOLDS 


Gate Valves 
and Boxes 


Hydraulic 
Tools, Valves 
Fittings 


Gas 
Producers 


Gas 
Machinery 


We extend an invi- 
tation to all inter- 
ested students to 
visit our extensive 
plant to observe the 
manufacture of 
“MATHEWS” 
Hydrants, and our 
other products. 
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R. D. WOOD & COMPANY 


Engineers, Iron Founders, Machinists 
PHILADELPHIA, PENNSYLVANIA 
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The Engineer and the 
Stock Market 
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Continuity of service is an important 
feature in rendering satisfactory ticker 
service. Elaborate reserve central of- 
fice equipment is set up so that in case 
of failure of the regular operating 
equipment the reserve apparatus can 
be switched into use in a few seconds’ 
time and service continued without 
appreciable delay. An elaborate sched- 
ule of fallback main line wire mainte- 
nance is set up so that in case of failure 
of the wire between two cities for any 
reason whatever, a spare or reserve 
wire is immediately thrown into the 
transmitting and receiving sets and 
the service is restored with but a loss 
of a few seconds. Accuracy of trans- 
mission and reception is also of vital 
importance. The transmitting key- 
board operators are of the very highest 
type and will operate for several days 
at a time without making any errors. 

In all respects ticker service has 
always to be at the peak of efficiency 
in accuracy, continuity and speed of 
service. All central office and sub- 


scribers’ equipment is designed with 
this in view and the operating and 
maintenance forces keep these factors 
at all times paramount. 
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tion. The old integraph, which oper- 
ates on electro-mechanical principles 
involving the direct-current watthour 
meter and the Kelvin Wheel is capable 
of giving a precision of about one per 
cent. Its offspring will operate upon 
mechanical principles based on the Kel- 
vin Wheel. Each unit is expected to 
give a precision of one-tenth of one per 
cent, and the over-all precision will 
depend upon the number of units used. 

The other new integraph, practically 
completed but still undergoing re- 
finement operates upon photo-electric 
principles. It uses a_photo-electric 
cell to integrate the effect of light 
passed through openings in screens cut 
to the shapes of the curves of the func- 
tions involved and moved across a 
light source. 

Investigation of the properties of 
insulating materials is being continued. 
The particular phase of the investiga- 
tion at present is the study of the 
intermediate region of breakdown in 
insulating papers. Also, a study is being 
made in codperation with the National 
Electric Light Association in order to 
devise a standard test for measuring 
the thermal conductance of impreg- 
nated paper insulated cables. 

In the machine transients laboratory 
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the most important study is that of the 
phenomenon of self-sustained hunting 
in synchronous motors. An analysis is 
being made of the factors contributing 
to this condition in hope of determining 
the relationships among them so that 
such objectionable performance can be 
predicted. 

A number of problems relating to 
radio communication and aviation are 
being worked out by members of the 
Electrical Engineering Department 
staff at the Round Hill Experiment 
Station located near South Dartmouth. 
Tests have been made to see whether it 
is more advantageous to use light of any 
particular color for the penetration of 
fog. In general there seems to be little 
advantage of one color over another, 
though red sometimes gives greater 
contrast. Within the last six to eight 
months much work has been done with 
the aid of a dirigible in making meas- 
urements of field strengths. From 
these measurements careful plotting of 
the shapes of field strength patterns 
both above and below ground has been 
made possible. Other investigations 
are being made to improve the theory 
relating to antenna feeding systems, 
for the present theory has been found 
to be inadequate. 
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WHAT YOUNGER 
COLLEGE MEN 
ARE DOING WITH 
WESTINGHOUSE 


DEAD METAL LEAPS TO LIFE 


at the hands of Westinghouse engineers 


T is engineering that breathes the spark 
I of life into lifeless metal, that converts 
it into active machinery, that makes of it an 
adaptable servant. One essential ingredient 
of that engineering is imagination. A second 
is rational thinking, the object of your tech- 
nical training. And the third is teamwork. 

Engineers who work with Westinghouse 
appreciate full well the value of teamwork 
in helping them to outstanding achieve- 
ment. No single engineer could have de- 
veloped the 55,000 kw. Duke Power Tur- 
bines, for example, in the time and to the 

: degree of perfection that the Westinghouse 

) organization did. 

: Here teamwork extended back to the 
date when George Westinghouse brought 
the steam turbine to America. It included 
men who have made life studies of vibra- 
tion, of blade design, of the effects of super- 
heated steam on metals. It embraced the 
foundrymen who made the huge castings 


required, and the packers who have mas- 


tered the science of shipping giant machin- 
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The 55,000 kw. turbine-generator units that West- 
inghouse built for the River Bend station of Duke 
Power Company are the largest in the South. 


Turbine Engineering 
ery. And it took in also the business men 
who create a market for such machinery 


and who cement together 





the many-fold activities of 
the Westinghouse institution. 
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one year’s work at the Institute, are admitted to such advanced standing as is warranted by their previous 
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NEW YORK 


CENTRAL 
used DYNAMITE 
to widen 

its main line 


from Storm 


HE task of clearing the way for additional tracks 
on the main line of a busy system seems an almost 
impossible undertaking. And yet the New York Central 


Railroad did it. 


From Storm King to Manitou, New York ... a dis- 
tance of nearly 15 miles... new tunnels driven, old 
ones enlarged, ledges of rock, from 60 to 90 feet high, 
removed—while 125 trains per day sped by within a 
few feet of the operations! 


Without dynamite such a feat would have been prac- 
tically impossible. With the help of du Pont Explosives, 
the job of excavating 900,000 cubic yards of rock went 
through and this famous railroad improved its passenger 
and freight service! 

What a part dynamite plays in modern life! It breaks 


ground for towering skyscrapers. It builds tunnels. 


DYNAMITE clears the way for modern engineering wonders! 





King to Manitou! 


It aids in the construction of bridges, roads, dams, 
subways. It digs coal, quarries rock . . . unearths raw 
materials that go into the making of a thousand and 


one every-day products. 


No engineer of tomorrow can afford not to know all 
there is to know about this valuable tool . . . dynamite. 
You have a chance to learn more about explosives and 
how to use them... now... while you’re still in college. 


Write the du Pont Company for a copy of the Blasters’ 
Handbook. 'This book contains a wealth of information 
about explosives gathered by du Pont in 128 years’ expe- 
riencein making and improving explosives. This valuable, 
compact, handy book is used in the classrooms and 
dormitories of many of the leading technical institutions. 
Your free copy is waiting for you. Write for it. 


Q@UPIND EXPLOSIVES 


REG. U.S. PAT. OFF. 


E. I. DU PONT DE NEMOURS & CO., Ine. 





EXPLOSIVES DEPT. WILMINGTON, DEL. 





Equipment: 


Spanish architecture applied to 
hydroelectric power house at 
VA) 


er Castles in n Spain 


a which has housed many of her hydroelectric 
installations in veritable architectural castles, has invested 
2,500,000,000 pesetas (about $500,000,000) in the 
development of this, her foremost industry. 


: By closing a circuit breaker in a switching station at 
| JOIN US IN THE GENERAL Central de Camarasa, 12 miles away from the source, one 
pacmanele gna cnailein Ania ne ae man will add 10,000 kv-a. to the capacity of that particu- 
ya ' Se ae eee lar power castle—when two waterwheel generators, 
N.B.C. NETWORK switchgear, and transformers built and tested this year by 
General Electric are put in operation. This installation 


will be the only automatic supervisory control installation 


(| E N E R A L outside North America and Japan. 


Waterwheel-generator testing and study are among the 
E L E a § RI C assignments of recruit Test men—recent engineering 
college graduates. Under the supervision of an expeti- 
enced “Head of Test,” they carefully adjust for, and note 
responses to, such tests as core losses, friction losses, 
windage, heat runs, and high-speed runs. A valuable 
foundation is thus laid for industrial, salés, research, 
general, or miscellaneous engineering work. 


95-740DH 


GENERAL ELECTRIC COMPANY, SCHENECTADY, NEW YORK 
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